WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




15/1 



PCX 

INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internati nal Patent Classification : 
C07D 405700 



A2 



(11) Internati nal PubUcation Number: WO 00/08015 

(43) International Publication Date: 17 Febniary 2000 (17.02.00) 



(21) International Application Number: PCT/US99/ 17755 

(22) International Filing Date: 5 August 1999 (05.08.99) 



(30) Priority Data: 
60/095,712 



7 August 1998 (07.08.98) 



US 



(71) Applicant (for all designated States except US): APPLIED 

RESEARCH SYSTEMS ARS HOLDING N.V. [NUNL]; 
1 4 John B. Gorsiraweg, Curacao (AN). 

(72) Inventors; and 

(75) Inventors^lpplicants (for US onfy)i EL TAYER, Nabil 
RN/US]; 143 Gerald Road, Milton. MA 02186 (US). 
REDDY, Adulla [CHmS]; 2702 Village Road West, 
Norwood, MA 02062 (US). BUCKLER. David [US/US]; 
1 1 Conifer Drive. Mendham, NJ 07945 (US). MAGAR. 
Sharad [IN/US]; 20 Harrison Road, Caton. MA 02021 
(US). 

(74) Agent: GREENFIELD, Michael. S.; McDonnell Boehnen 
Hulbeit & Beerghoff, 300 South Wacker Drive. Chicago, 
IL 60606 (US). 



(81) Designated States: AE, AL, AM. AT. AU. AZ, BA. BB. BG. 
BR, BY, CA. CH, CN. CR. CU, CZ. DE. DK. EE. ES. FI. 
GB, GD, GE, GH, GM. HR, HU, ID, EL, IN. IS. JP. KE. 
KG. KP, KR. KZ. LC. LK, LR, LS, LT. LU, LV. MD. MG, 
MK. MN, MW, MX. NO. NZ. PL. PT. RO, RU. SD. SE. 
SG, SI, SK, SL. TJ. TM. TR, TT, UA. UG. US, UZ, VN. 
YU. ZA, ZW. ARIPO patent (GH, GM, KE, LS. MW. SD, 
SL, SZ, UG. ZW), Eurasian patent (AM, AZ, BY, KG, KZ, 
MD, RU, TJ, TM), European patent (AT, BE. CH, CY, DE, 
DK, ES, FI, FR. GB, GR, IE, IT, LU, MC. NL, PT, SE), 
OAPl patent (BF, BJ, CF, CG, CI. CM, GA. GN, GW, ML, 
MR. NE, SN, TD. TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: FSH MIMETICS FOR THE TREATMENT OF INFERTILITY 



(57) Abstract 



The present invention provides non-peptidic amino derivatives, their therapeutic use as well as pharmaceutical compositions 
that possess activity as Follicle Stimulating Hormone (FSH) agonists and are useful in the treatment of infertility. In particular, 
the invention provides cyclic and acyclic alpha- and beta-aminocarboxamides. more particularly tetrahydroisoquinolinecarboxamides, 
piperidinecarboxamides, pyrrolidinecarboxamides, and Z-amino-S-carboxamidopyridine derivatives. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Loxembouiig 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


T4 


Tajikistan 


BE 


Belgium 


GN 


Gainea 


MK 


TTw former Yugoslav 


TM 


'nnkmenistan 


BF 


Bmkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Tvnkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BV 


Belarus 


IS 


Tceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Repoblic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


a 


Cdtc d*Ivoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Re{mblic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






m 


Gennany 


U 


Lieditenstein 


SD 


Sudan 






DK 


Oenmarlc 


LK 


Sri Lanka 


SE 


Sweden 






BE 


Bstonia 


LR 


Liberia 


SG 


Singapore 







wo 00/08015 



FSH Mimetics for the Treatment of InfertUity 



PCT/US99/17755 



BACKGROUND OF THE INVENTION 

This application claims the benefit of U.S. Provisional Application No. 60/095,712, 
filed August 7, 1998. 
Field of the Invention 

The present invention relates to non-peptidic amino derivatives, their ther^eutic iise, 
as well as pharmaceutical compositions comprising these derivatives. In particular, the 
invention relates to cyclic and acyclic alpha* and beta*aminocarboxamides, more particularly 
to tetrahydroisoquinolinecaifooxamides, piperidinecarboxamides, pyrrolidinecarboxanudes, 
and 2-amino*3-carboxamidopyridine derivatives. The compounds of the invention possess 
activity as Follicle Stimulating Homione (FSH) agonists and are useful in the treatment of 
infertility. 

Summary of the Related Art 

Annually in the U.S. there are 2.4 million couples experiencing infertility that are 
potential candidates for treatment. Follicle stimulating hormone, either extracted from urine 
or produced by recombinant DNA technology, is a parenterally-administered protein product 
used by specialists for ovulation induction (OI) and for controlled ovarial hyperstimulation 
(COH). Whereas OI is directed at achieving a single follicle to ovulate, COH is directed at 
harvesting multiple oocytes for use in various in vitro assisted reproductive technologies (eg., 
for in vitro fertilization). Clinical use of preparations containing FSH began in the 1960's. 

Follicle stimulating hormone (FSH) is a pituitary-derived heterodimeric glycoprotein 
homione that shares stmctural similarities with luteinizing homione (LH) and thyroid 
stimulating hormone (TSH), both of which are also produced in the pituitary gland, and 
chorionic gonadotropin (CG), which is produced in the placenta. The hormones are relatively 
large (28-38 kilodaltons) and are composed of a common a subunit non-covalently bound to a 
distinct p subunit that confers receptor binding specificity. 

The cellular receptors for these hormones are known to be members of the G protein- 
coupled class of membrane-boimd receptors, which when activated stimulate an increase in 
the activity of adenylyl cyclase. This results in an increase in the level of the intracellular 
second messenger adenosine 3\ 5 '-monophosphate (cAMP), which in turn causes increased 
steroid synthesis and secretion. Hydropathicity plots of the amino acid sequences of these 
recq>tors reveal three general domains: (I) a hydrophilic amino-temtiinal region, considered 

to be the amino-terminai extracellular domain, (2) seven hydrophobic segments of membrane- 

1 
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spanning lengthy considered to be the transmembrane domain, and (3) a carboxy-^t^minal 
region that contains potential phosphorylation sites (serine, threonine, and tyrosine residues), 
considered to be the carboxy-terminal intracellular or cytoplasmic domain. The glycoprotein 
honnone recq>tor family is distinguished from other G protein-coupled receptors, such as the 

5 p2-adrenergic, rhodopsin, and substance K receptors, by the large size of the hydiophilic 
amino-terminal domain, which is involved in hormone binding. 

The FSH receptor is expressed on testicular Sertoli cells and ovarian granulosa cells. 
While there has been a recognized need for providing essentially pure human FSH recept r, 
purification of naturally d^ved preparations is not practical and would likely be insufficient 

10 to permit determination of the amino acid sequence. Recently, one group has cloned the 
cDNA encoding the rat FSH receptor, deduced the amino acid sequence, and expressed it in 
mammalian cells (Sprengel, Mol. Endocrinol. 4: 525 (1990)). Another group, attempting to 
clone the TSH receptor, apparently also cloned and identified a portion of the transmembrane 
region of the human FSH receptor (Parmentier, Science 246: 1620 (1989)). 

15 Use of FSH is limited by its high cost, lack of oral dosing, and need of extensive 

monitoring by specialist physicians. Hence, identification of a non-peptidic small molecule 
substitute for FSH that could potentially be developed for oral administration is desirable. 

SUMMARY OF THE INVENTION 

We have now found non-peptidic compounds for the treatment of infertility that 
20 mimic the action of FSH. Such compounds have superior convenience of use compared to 
FSH due to their oral bioavailability. They are suitable for prescription by a Ob/Gyn, require 
minimal supervision, and have substantially lower costs compared to FSH treatment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts the scheme for the synthesis of the compounds of Formula XVI and 
25 Formula XVn. 

Figiwe 2 depicts the scheme for the synthesis of the compound of Formula XVIII. 

Figure 3 depicts the scheme for the synthesis of the compound of Formula XIX. 

Figure 4 depicts the scheme for the synthesis of the compound of Formula XXV. 

Figure S depicts the scheme for the synthesis of the compound of Formula XXVI. 
30 Figure 6 displays the results of LDR analysis of compounds XVI, XVn, and XIX, 

compared to FSH. 
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Figure 7 displays the results of the primary rat granulosa cell bioassay for compounds 
XVI and XVn, compared to FSH. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a non-peptidic amino derivative having the general 
structure of Formula I, 



R\ R^, and are each independently hydrogen, Ci-Cio alkyl, C\-Cw alkyi substituted 
with one or more substituents, C2-C10 alkenyl, C2-C10 alkenyl substituted with one or more 
substituents, C2-C10 alkynyl, C2-C10 alkynyl substituted with one or more substituents, Ci- 
Cg alkoxy, CrCg alkoxy substituted with one or more substituents, C2-C8 alkoxycarbonyl» 
C2-C8 alkoxycarbonyl substituted with one or more substituents, Cj-Cg thioalkyl» Ci-Cg 
thioalkyl substituted with one or more substituents, C2-C8 acyl, C2-C8 acyl substituted 
with one or more substituents, C2-C8 acyloxy, Ci-Cg acyloxy substituted with one or more 
substituents, aryloxy, aryl, aryl substituted with one or more substituents, C3-C7 
cycloalkyl, C3-C7 cycloalkyl substituted with one or more substituents, C3-C7 heterocycle, 
or C3-C7 heterocycle substituted with one or more substituents, or any of these rings fused 
or spiro-fiised to a cycloalkyl, heterocyclic or aromatic ring; 

is hydrogen, straight or branched Cj-Ca alkyl or C3-C7 cycloalkyl or C3-C7 cycloalkyl 
substituted with one or more substituents, C3-C7 heterocycle, C3-C7 heterocycle 
substituted with one or more substituents, aryl, aryl substituted with one or more 
substituents, heteroaryl, heteroaryl substituted with one or more substituents, or any of 
these rings fused or spiro-fused to a cycloalkyl, heterocycUc or aromatic ring; or 
together with R* forms a C2-C7 heterocycle, C2-C7 heterocycle substituted with one or 
more substituents, heteroaryl, or heteroaryl substituted with one or more substituents; 
W is caibonyl (C=0), amido (NH(C=0)), amidoalkyl (NH(C=0)CH2-), imino (C=NH), 
thiocaibonyl (C=S), sulfonyl (SO2), methylene (CH2), or methylene substituted with one 
or more substituents; 
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XisCHorN; 
YisCHorN;and 

Z is carbonyl (C=0), amino (NH), imino (C=N), sulfonyl (SO2), or (C=0)NH; or 
Z, together with R\ N, W, X, and Y, foims a C5-C7 heterocyclic ring in which is a direct 
5 bond or a C I -C2 alkylene. 

With reference to Formula I, preferred FSH agonists are cyclic compounds wherein Z 
together with R\ N, W, X, and Y fomi a C5-C7 heterocyclic ring in which R' is a direct bond 
or a C1-C2 alkylene and which is substituted with one or more substituents, 

I 

,Z-R'-N 

10 n 

Also with reference to Formula I, additional preferred FSH agonists are cyclic 
compounds wherein R^ and form a C5-C7 heterocycle substituted with one or more 
substituents: 



,4 



r' R' 

y w ^r' 
r'^ 

15 ffl 

Additional preferred FSH agonists are compounds of Formula IV- A, 

R\ r' 

IV-A 

wherein R*, R^, R"*, R\ W, Y, and Z are as defined for Formula I; and 
20 R^ and R^ are each independently hydrogen, halogen, cyano, oxo, carboxy, fomiyl, nitro, 
amino, amidino, guanidino, CrCs alkyl or alkenyl or aiylallcyl imino, azido, m^spto, 
carboxamido, hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cs alkyl, d-Cg alkaiyl, Ci- 
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Cg alkoxy, Ci-Cs alkoxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, aiylthio, Cr 
Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, arylalkylsulfonyl, 
arylsulfonyl, Ci-Ct N-dXkyl carbamoyl, C2-C15 A^^-dialkylcarbamoyl, Cj-Cs alkyl or 
alkenyl or arylalkyl ester, C1-C7 cycloalkyl, aroyl, aryloxy, benzyloxy, benzyloxy 

5 substituted with one or more substituents, aryl, aryl substituted with one or more 

substituents, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a cycloalkyU 
heterocyclic or aromatic ring, -NR*^R^ where and are as defined for Formula I, or • 
(CH2)sNR^^ where s is 1 -6 and and R^ are as defined for Formula I. 

Additional preferred FSH agonists are compounds in which R^ and R^ of Formula IV- 

10 A together form a substituted or unsubstituted C3-C7 cycloalkyl or C3-C7 heterocycle spiro 
ring, or such a ring fused to a cycloalkyl, heterocyclic or aromatic ring: 




rv-B 

Additional preferred FSH agonists are compounds of Formula V, 




wherein R-^ and R"* together with the C and Y to which they are bound, respectively, form a 
substituted or unsubstituted aryl, substituted or unsubstituted C3-C7 cycloalkyl or C3-C7 
heterocycle, or any of these rings fused or spiro-fused to a cycloalkyl, heterocyclic or 
20 aromatic ring, and R^ , R^, R^, R^, R^, W, Y, and Z are as defined for Formula I. 

Also with reference to Formula I, additional preferred FSH agonists are cyclic a- 
aminocarboxamides wherein X = CH, Y = N, and R-^ and R^ together with the carbon and 
nitrogen atoms to which they are attached form a heterocyclic or heteroaromatic ring. 
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wherein R* , R^, R^, W and Z are as defined for Formula I; 
n — Oor 1; and 

5 A and B are each independently -CH2-, -CH(R*V. -0-, -S-, -NH-, or -NR^^-, where R*® is 
hydrogen, hydroxy, amino, amino substituted with one or more substituents, C1-C6 
alkoxy, CrC6 aUcyl, Ci-Ca alkyl substituted with one or more substituents, CrCe 
alkoxycaibonyl, cyano, CrC6 aminoalkyl, or -(CH2)sNR^^, where s, R^, and R^ are as 
defined for Formula 1. 

1 0 Additional preferred FSH agonists are compounds of Formula VII, 

vS 

R^^ R^^ V 

vn 

wherein R"^ and W form a substituted or unsubstituted aryl, substituted or unsubstituted C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a cycloalkyl, 
1 5 heterocyclic or aromatic ring, and R^ , R^, R^ R^, X, Y, and Z are as defined for Formula L 

With reference to Formulae III and V, or V and VII, preferred FSH agonists are 
compounds wherein rings are combined to form fused bicyclic rings. 




vm-A vm-B 



wherein the rings in Vni-A and VIII-B are defined the same way as the corresponding rings 
in Formulae III, V, and VII. 
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With reference to Formulae I and V, additional preferred FSH agonists include 
compounds wherein Y = N and and R"^ together with the carbon and nitrogen atoms to 
which they are attached form a heterocyclic or heteroaromatic ring, 

.12 



W 

5 IX 

wherein R^ R^, R^, R^, W, and Z are as defined for Formula I; 

R^^ and R^^ are defined the same way as R^, and additionally, each of R^ R^^ R^^, and 
R*^ either independently or in combination are capable of forming a spiro or fused or 
bridged ring; 
10 n = Oorl;and 

L and M are independently CH, N, O, or S, provided L and M are not both heteroatoms and 
when L is O or S there is no R^^ and when M is O or S there is no R^"^. 

With reference to Formulae I and IV, preferred FSH agonists also include acyclic a- 
aminocarboxamides and spiro-ring containing a-aminocaiboxamides of Formula X, 

.9 ^ V.' 



«\ ^ ( ) 1 



1 

X-A X-B 



15 wherein R^ , R^, R^, R^, R^, R^, Z and the spiro ring are as defined for Formulae I and IV. 

With reference to Formulae I and VII, preferred FSH agonists also include 2,3- 
diamino aryl or heteroaryl groups substituted with one or more substituents that are optionally 
fiised to a cycloalkyl, heterocyclic, or aryl ring substituted with one or more substituents. 
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f f 



XI-A XI-B 
wherein E = Y = C or N; 

K\ R\ R"^, R^ R^, R'^ R^\ B, Y and Z are as defined for Formulae I and IX; and 
n = Oor 1. 

Especially preferred FSH agonists are cyclic alpha*amino carboxamides that contain a 
heterocyclic or heteroaromatic ring, 

>2 




xn 

wherein R\ R^, R^, n. A, and B are as defined for Foraiala VI. 

Especially preferred FSH agonists based on Formula IX are cyclic alpha*aniino 
carboxamides that contain a heterocyclic or heteroaromatic ring. 




O 

xm 

wherein R\ R^, R^ R^, R^*, R^^, R*\ n, L, and M are as defined for Formula IX, and 
additionally, R*' and R^^ together may form a fiised substituted or unsubstituted aromatic 
ring. 
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Additional especially preferred FSH agonists based on Formula IX are cyclic 
compounds wherein W is amido rather than carbonyl (Formula XIII-A): 

r" 

N N N 

xm-A 

5 Especially preferred FSH agonists based on Formula XIII-A are compounds of 

Formula Xm-B, 

r'^ 



13 

^ 15 



L o 



"N N 




xni-B 

wherein R'* and R'^ are defined the same way as r' in Formula IV-A and R'* is defined the 
1 0 same way as R^ in Formula I. 

Especially preferred FSH agonists related to compounds of Formula Xm-B are 
compounds of Formula XIIl-C, 

r'^ 

N N 

R'^ 




xm-c 

15 wherein R'"* and R'^ are as defined for Formula XIII-B and r" is defined the same way as R^ 
in Formula I. 
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Especially preferred FSH agonists based on Formula X are acyclic alpha-amino 
caiboxamides or spiro-ring substituted alpha-amino-carboxamides, wherein either or is 
not hydrogen. 




XIV-A XIV-B 
wherein R\ R^, R\ R^, and Z are as defined for Formulae X-A and X-B, and R^^, 
and M are as defined for Formula DC. 

Especially preferred FSH agonists based on Formula XI are 2*aniino->3-carboxamido 
pyridines or the bicyclic analogs thereof. 




XV-A XV-B 
wherein R\ R^ R^ R^ R^ R^\ R^^, and B are as defined for Fonnulae XI-A and XI-B. 

Specific examples of compoimds of Formula IX include the following: 

1 -[(2-Oxo-6-pentyl-2i/-pyran)-3-carbonyl]-3-hydroxypyrrolidine-2-carboxyhc acid-3- 
(9-ethylcarbazolyl)amide; 

1 -[(2-Oxo-6-penty l-2//-pyran)-3-carbonyl]-3-acetoxypyrrolidine-2-carboxylic acid-3- 
(9-ethyIcarbazolyl)amide; 

1 -[(2-Oxo-6-/5apropyl-2//-pyran>3-carbonyl]-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

l-[(2-Oxo-6-n-propyl-2/f-pyran)-3-carbonyl]-piperidine-2-carboxylicacid-3-(9- 
ethylcarbazolyl)amide; 

1 -[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]-piperidine-2-carboxylic acid-2-(3- 
indolyl)ethylamide; 
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3-[(2-Oxo-6-pentyl-2/r-pyran)-3-carbonyl]-2,2-^imethylthiazolidine-4-^ 
acid-3-(9-ethylcarbazolyl)amide; 

3-[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]-5,5-dimethylthiazolidine-4-carboxyli^ 
acid-3-(9-ethylcarbazolyl)amide; 

1- [(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]-4-methylpiperizme-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

2- [ 1 -Carboxamido-2-(3//-imidaizol-4-yl)ethylcarbamoyl]-N-(2-ethyl-n-hex 
tetrahydroisoquinoline; 

1 -[(2-Oxo-6-pentyl-2iy-pyran)-3-carbonyl]-2-methylpyrTolidine-2-caA acid-3- 
(9-ethylcarbazolyl) amide; 

1 -[(2-Oxo-6-pentyl-2iy-pyran)0-carbonyl]-4-hydroxypyiToiidine-2-carboxyU^ acid-3- 
{9-ethylcarbazolyl) amide; 

1 -[(2-Oxo-6-pentyl-2iy-pyran)-3-carbonyl]-4-acetpxypyn*olidine-2-caito acid-3- 
(9-ethylcaibazolyl) amide; 

3- [(2-Oxo-6-pentyl-2i/-pyran)-3-carbonyl]thiazolidine-4-carboxylic acid-3-(9- 
efhylcarbazoiyl) amide; 

3-[(2-Oxo-6-pentyl-2i/-pyran)-3-carbonyl]-l J -dioxo-thia2oiidine-4-carboxyli acid- 
3-(9-ethylcarbazolyl) amide; 

3-[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]thiazolidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl) amide; 

l-(Benzo£uran-2-yl)caibonyl- pym)lidine-2-carboxylic acid-3-f9-ethyl 
carbazolyl)amide; 

1 -[(2-Oxo-6-methyl-2//-pyran)-3-carbonyl]-trans-3-azabicyclo(3 . 1 .0)hexane-2- 
carboxylic acid-3-(9-ethylcarbazolyl)amide; 

1- [(2-Oxo-6-pentyl-2i/-pyran)-3-carbonyl]4-oxopyrrolidine-2-carboxylic acid-3-(9- 
ethyicarbazolyl)amide; 

2- [(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]7-hydroxytetrahydroisoquinoline-3- 
carboxylic acid-3-(9-ethylcarbazolyl)amide; 

2-[(2-Oxo-6-pentyl-2/f-pyran)-3-carbonyl]tetrahydroisoquinoline-3-carboxylicacid-3 
(9-ethylcarbazolyl)amide; 

l-[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]azetidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 
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l-[(2-Oxo-6-pentyl-2H-pyran)-3-carbonyl]3,4-dehydropyr^ 
3-(9-ethylcarbazolyl)amide; 

I -<2-Oxo-2/f-chromene-3-carbonyl)-pyiToHdine-2-caiboxylic acid*3-(9- 
6thylcarbazolyl)amide; 

l-(l,3-Dioxo-2-isoindolineacetyl)- piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

1 -(2-Fluoro-4-trifluorome&ylbenzoyl)-piperidine-2-cari>oxyU acid-3-(9- 
ethyicarbazolyl)amide; 

1 -(4-n-Pentylbenzoyl)-pynolidine-2-carboxylic acid-3*(9-ethylcarbazolyl)amide; 

1 -(4-n-butoxybenzoyl>-pyrrolidine-2-carboxy lie acid-3-(9-ethylcarbazolyl)amide; 

1 -(4-n-Pentylbenzoylmettiyl)-piperidme-2-^art)oxyiic acid-3-(9- 
ethylcarbazoIyOamide; 

1 -[(2-Oxo-6-pentyl-2/f-pyran)-3-caibonyl]-2-oxo-imidaz»lidine-5-ca^ acid-3- 
(9-ethylcarbazolyl)ainide; 

1- [(2-Oxo-6-pen1yI-2if-pyran)-3-carbonyl]-2-[(9-ethylcarbazolyl)ammometo^ 
pyrrolidine; 

1 -[(2-Oxo-6-phenyl-2//-pyran)-3-^arbonyl]-pyrrolidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

1 -[(2-Oxo-6-methyl-2//-pyran)~3-carbonyl]-pyiTolidine-2-carboxylic acid-3-(9- 
ethylcarbazoiyl)amide; 

1 -[(2-Oxo-6-phenyl-2/f-pyran)-3-carbonyl]-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)aniide; and 

1 -[(2-Oxo-6*methyl-2i/-pyrati)-3-carbonyl]-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

or a pharmaceutically acceptable addition salt thereof 

Specific exann^ples of compounds of Formula XII include the following: 

2- [ 1 -Carboxamido-2-(3//-imidazol-4-yl)ethylcarbamoyl]-2-(2-ethyl-n- 
hexylamino)tetraline; 

2-(2-Ethyl-n-hexyl)-A^-[( 1 -carboxamido-2-tera2olyl)ethyl]-3- 
isoquinolinecaiboxamide; 

I -[(2'-Oxo-6-pentyl-2H-pyran)-3-carbonyl]pyrrolidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; and 
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1 -[(2-Oxo-6-pentyl-2//-pyran)OH:arbonyl]piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyI)amide; 

or a pharmaceutically acceptable addition salt thereof. 

Specific examples of compounds represented by Fonnula XIII include the following: 
1 -[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]pynrolidine-2-carboxylic acid-3-(9- 

ethylcarbazolyl) amide (Formula XVI), 



XVI 

which can exist in two enantiomeric forms (the asterisk denotes the chiral center); 

l-[(2-Oxo-6-pentyl-2i/-pyran)-3-carbonyl3piperidine-2-carboxyIic acid-3-(9-ethyl 
carbazolyl)amide (Formula XVII), 



which can exist in two enantiomeric forms (the asterisk denotes the chiral center); 

2-(2-Ethyl-n-hexyl)-iS/-[( 1 -carboxamido-2-terazolyl)ethyl]-3-isoquinolinecarboxamide 
(Formula XVm), 





xvn 




xvm 
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1 -[(2-Oxo-6-pentyI-2H-pyran)-3-carbonyl]-4-hydrox>TjyiTolidine-2-carboxyUc acid-3- 
(9-ethylcarbazolyl) amide (Fonniila XIX), 




XIX 

l-[(2-Oxo-6-pentyl-2//^-pyran)-3-carbonyI]-2-methylpyrroUdine-2-carboxylicacid-3 
(9-ethylcaibazolyI) amide (Fonnula XX), 



XX 

l-[(2-Oxo-6-pentyl-2ff-pyran)-3-carbonyl]-2-(3-(9-ethylcarbazolyl)aminomethyl] 
pyiTolidine Formula XXI), 




•CH3 



H3C 




XXI 
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2-[ 1 -Caii)oxamido-2-(3//-imidazol-4-yl)ethylcaitamoyl]-N-(2-ethyl-n^ 
tetrahydroisoqxiinoline (Formula XXII), 



S or a phaimaceutically acceptable addition salt thereof. 

Specific examples of compounds represented by Formula XIV include the following: 
l-[3-(9-Ethylcarbazolyl)carbamoyl]ethylamino-A/^-methyl-(2-oxo-6-pOTtyl-2/f-py^ 
3-carboxamide) (Formula XXIII) and I-Methyl-l-[3-(9-ethylcarbazolyl)carbamoyl] 
ethylamino-JV-methyl-(2-oxo-6-pentyl-2//-pyran-3-carboxamide) (Formula XXTV), 




xxn 



^CH3 

XXm (R^^ = H); XXIV (R^^ = CH3) 
2-[( 1 -Carboxaniido-2-terazolyl)ethylcarbamoyl]-(D,L)-2-(2-ethyl-n- 
hexylamino)tetraline (Formula XXV), 




10 




15 



XXV 



2-[( 1 -Carboxamido-2-terazolyl)ethylcarbamoyl]-2-(2-ethyl-n-hexylamino)tetraline; 
l-[3-(9-Ethylcarbazolyl)carbamoyl]ethylamino-A^methyl-(2<)xo-6-pentyl-2W^ 
3*carboxamide); 
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l-Methyl-l-[3-(9-ethylcarbazolyl)carbamoyll-ethyiammcH//^ 
2fl-pyran-3-carboxamide); 

l-[3-<9-Ethylcarbazolyl)caiijamoyl]isoamylamino-A'-meth^ 
pyran-3-carboxamide); 
5 i.[3-(9-EthyIcarbazolyl)carbamoyl]isobutylamino-A/-methyl-(2-oxo^^^ 

pyran-3~carboxamide); 

l-[3-(9-Ethylc^bazolyl)carbamoyl]phenylethyIammo-iV^meth^ 

pyran-3-carboxainide); 

1 -[3-(9-Ethylcarbazolyl)carbamoyI]2-hydroxyethyla2iiino-A^methyl-(2-ox^^ 

10 2W-pyran-3-carboxaniide); 

l.[3.(9.Ethylcarba2olyl)caibamoyl]methylamino-iV-meA^^ 
pyran-3-carboxamide); 

l-[3-(9-Ethylcarba2olyl)carbamoyl]methylammo-//-ethyl-(2^^^ 
3-carboxainide); and 

1 5 1 -Methyl- 1 -[3-(9-ethylcarbazolyl)cari>amoyl]-ethylamino-(2-oxo-6-pentyl-2/f-pyran- 

3-carboxamide); 

or a pharmaceutically accqjtable addition salt thereof. 

Specific examples of compounds represented by Formula XV include the following: 
3-(9-ethylcarbazolyl)amino-pyridin-2-yl-3-(2-oxo-6-pentyl-2//-pyran-3-carboxamide) 
20 (Formula XXVI) and 3-(9-ethylcarbazolyl)amino-pyridin-2-yl-3-(/»/-methyK2-oxo-6-pentyl- 
2//-pyran-3-carboxamide) (Formula XXVII), 




XXVI (R*^ = H); XXVn (R^^ = CH3) 
or a pharmaceutically acceptable addition salt thereof. 
25 It will be appreciated by those skilled in the art that compounds of the invention may 

contain a chiral center^ and thus will exist in two enantiomeric forms. The present invention 
includes the use of the individual enantiomers and mixtures of the enantiomers. The 
enantiomers may be resolved by methods known to those skilled in the art, for example by 
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formation of diastereomeric complexes or derivatives which may be separated, for example, 
by crystallization or chromatographic separation. Alternatively, specific enantiomers may be 
synthesized by asymmetric synthesis using optically active reagents, substrates, catalysts or 
solvents^ or by converting one enantiomer to the other by asymmetric transformation. 

The non-peptidic amino derivatives of the present invention represent small molecule 
substitutes for FSH for the treatment of infertility. The invention therefore comprises a 
pharmaceutical composition comprising a compound of any of Formulas I-XXVII and a 
pharmaceutically acceptable carrier, diluent, or excipient thereof 

The invention further comprises a pharmaceutical composition comprising a 
compound of any of Formulas I-XXVTI and a pharmaceutically acceptable carrier, diluCTit, or 
excipient thereof in combination with FSH. 

The invention further comprises a pharmaceutical composition comprising a 
compound of any of Formulas I-XXVII and a pharmaceutically acceptable carrier, diluent, or 
excipient thereof in combination with the anti-estrogen compound Clomiphene citrate 
(Cassidenti et al. (1992) Hum, Reprod,, 7: 344-348). 

The invention further comprises a pharmaceutical composition comprising a 
compound of any of Formulas I-XXVII and a pharmaceutically acceptable carrier, diluent, or 
excipient thereof in combination with human chorionic gonadotropin (hCG) or human 
pituitary leutenizing hormone (LH) (Breckwoldt et al (1971) Pert Steril, 22: 451-455; 
Diedrich et al (1988) Hum. Reprod., 3: 39-44). 

The invention further comprises use of a compound of Formulas I to XXIX for the 
preparation of a medicament. 

The invention further comprises a method for treating infertility comprising 
administering an effective FSH agonistic amount of any of said pharmaceutical compositions. 

As FSH agonists, the compounds of the invention are also useful research tools to 
study the role of FSH and the FSH receptor in biological processes in vitro. 
Chemical Syntheses 

The invention provides such processes for the preparation of the compounds of 
Formula 1, which are described hereinafter, which processes comprise reacting a compound of 
Formula XXVm, 
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xxvni 



with a compound of Formula XXDC, 




5 XXDC 

wherein R\ R^, R^, R^, R^, X, Y, and Z are defined as for Foraiula I and E represents a 
functional group such as SO2CI, CHO, COOH, COCl, NCO, CN, N = C-Cl, CH2CI, or 
CH20-tosylate. 

The compounds of the invention may be prepared by the methods described below and 

10 in Examples 1-5. The synthetic schemes displayed in Figures 1-5 illustrate how compoimds 
according to the invention can be made. Those skilled in the art will be able to routinely 
modify and/or adapt the methods and schemes presented herein to synthesize any compound 
of the invention. 
Pharmaceutical Preparations 

1 5 Pharmaceutical compositions comprising a compound of Formulas I to XXDC and a 

pharmaceutically acceptable carrier, diluent or excipient therefore are also within the scope of 
the present invention. Thus, the present invention also provides compounds for use as a 
medicament. In particular, the invention provides the compounds of Formulas I to XXIX for 
use as FSH agonists, for the treatment of infertility, either alone or in combination with other 

20 medicaments. In in vitro assays these compounds were found to mimic the actions of FSH 
since they exhibit positive log dose response in the screening assay (CHO luciferase FSHR) 
and are negative in the control assay (CHO luciferase). Accordingly, the compounds of the 
invention are useful research tools for studying the role of FSH in biological processes. 

The representative compoimds also show activity in the primary rat granulosa cell 

25 bioassay, which is used to detect the conversion of testosterone to estradiol in the presence of 
FSH or an FSH agonist. The CHO luciferase assay and the rat granulosa cell bioassay are 
described in detail hereinafter. 
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The compounds of the invention, together with a conventional adjuvant, earner, 
diluent or excipient may be placed into the fomi of pharmaceutical compositions and imit 
dosages thereof, and in such form may be employed as solids, such as tablets or filled 
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled with 
the same, all for oral use, or in the form of sterile injectable solutions for parenteral (including 
subcutaneous use). Such pharmaceutical compositions and imit dosage forms thereof may 
comprise ingredients in conventional proportions, with or without additional active 
compounds or principles, and such imit dosage forms may contain any suitable effective 
amount of the active ingredient commensurate with the intended daily dosage range to be 
employed. Tablets containing 10 miUigrams of active ingredient or, more broadly, 0.1 to 100 
milligrams, per tablet, are accordingly suitable representative unit dosage forms. 
Definitions 

The following paragraphs provide definitions of the various chemical moieties that 
make up the compoimds of the invention and are intended to apply uniformly throughout the 
specification and claims unless expressly stated otherwise. 

The term **substituait" refers to 

(a) halogen, cyano, oxo, caihoxy, formyl, nitro, amino, aniidino, guanidino, Ci-Cs alkyl 
or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, hydroxy, 
hydroxyalkyl, alkylaryl, arylalkyl, Ci-Q alkyl, Ci-Cg alkenyl, Ci-Cg alkoxy, Ci-Cg 
alkoxycarbonyl, aryloxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, arylthio, CrCg 
alkylsulfinyl, arylalkylsulfinyl, arylsulfmyl, Ci-Cg alkylsulfonyl, arylalkylsulfonyl, 
arylsulfonyl, C1-C6 //-alkyl carbamoyl, C2-Ci5 AyV-dialkylcarbamoyl, C3-C7 cycloalkyl, aroyl, 
aryloxy, arylalkyl ether, aryl, aryl fused to a cycloalkyl or heterocycle or another aryl ring, C3- 
C7 heterocycle, or any of these rings fused or spiro-fused to a cycloalkyl, heterocyclic, or 
aromatic ring; or 

(b) NR^R^, where and R^ are each independently hydrogen, cyano, 0x0, carboxamido, 
amidino, CrCg hydroxyalkyl, d-Ca alkylaryl, aryl-CrCj alkyl, Ci-Cg alkyl, CrCg alkenyl, 
C|-Cg alkoxy, Ci-Cg alkoxycarbonyl, aryloxycarbonyl, aryl-Ci-Ca alkoxycarbonyl, C2-Cg 
acyl, CrCg alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, aroyl, aryl, aryl fused to a 
cycloalkyl or heterocyclic or another aryl ring, C3-C7 cycloalkyl, C3-C7 heterocycle, or any of 
these rings fused or spiro-fused to a cycloalkyl or heterocyclic or aromatic ring; 
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or where and are taken together to form -(CH2)mB(CH2)n where B is -C(H)(RV» 
-O, -N(R^)-, or -S(0)r-» where m and n are independently 1 to 3, r is 0 to 2, and is defined 
the same way as R^; or 

(c) -(CH2)sNR^R^ where s is 1-6 and R^ and R^ are defined as m section (b) of the 
definition of substituent, above. 

The term ^'substituted*' refers to the moiety substituted with one or more substituents. 

The term "alkyr refers to a univalent C| to C% saturated straight branched, or cyclic 
alkane moiety and specifically includes methyl, ethyl, propyl, isopropyl, butyl, isobutyi, t- 
butyl, pentyl, cyclopentyl, isopmtyl, neopentyl, hexyl, isohexyl, cyclohexyl, 3-methylpentyU 
2,2-dimethylbutyl, and 2,3-dimethyibutyl. The alkyl group can be optionally substituted with 
any appropriate group, including but not limited to one or more moieties selected fix>m the 
group consisting of halo, hydroxyl, amino, alkylamino, aiylamino, alkoxy, aryloxy, nitio, 
cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, either unprotected, 
or protected as necessary, as known to those skilled in the art or as taught, for example, in 
Greene, et al.^ "Protective Groups in Organic Synthesis," John Wiley and Sons, Second 
Edition, 1991. 

The term "cycloalkyl*' refers to a monocyclic C3-C7 ring. 

The terms "arylalkyl** and "alkylaryl" refer to groups in which the alkyl consists of 
between 1 and 3 carbons. 

The term "alkoxy'* refers to an alkyl moiety having a terminal -O- with free a valence, 
e.^., CH3CH2-0". 

The term "alkenyr* refers to a univalent d-Ct straight, branched, or in the case of C5. 
6, cyclic hydrocarbon with at least one double bond, optionally substituted as described above. 

The term "alkynyl" refers to a univalent C2 to C6 straight or branched hydrocarbon 
with at least one triple bond (optionally substituted as described above) and specifically 
includes acetylenyl, propynyl, and -CsC-CH2(alkyl), including •CsC-CH2(CH3). 

The term "aryl" refers to a mono- or bi- or tri-cycUc aromatic ring system that may 
optionally be substituted with one or more substituents. 

The term "heteroatom" means N, O, or S. 

The term "heterocycle** refers to a cyclic alkyl, aUcenyl, or alkynyl moiety wherein one 
or more ring carbon atoms is replaced with a heteroatom; a Cm-Cn heterocycle is a ring that 
contains m to n members wherein one or more of the members is a heteroatom. 
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The term "heteroaryr* refers to a aryl moiety wherein one or more ring carbon atoms 
is replaced with a heteroatom. 

The term "halo*' refers to chloro, fluoro, iodo, or bromo. 

When a substituent defined as a monovalent radical becomes incorporated into a ring 
(e.g., and on Formula III), it is understood that the substituents become the 
corresponding divalent radicals. 

The temi '"pharmaceutically acceptable salts or complexes" refers to salts or 
complexes that retain the desired biological activity of the above-identified compounds and 
exhibit minimal or no undesired toxicological effects. Examples of such salts include, but are 
not limited to acid addition salts formed with inorganic acids (for example, hydrochloric acid, 
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and the like), and salts formed 
with organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, 
ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, 
methanesulfonic acid, naphthalenesulfonic acid, naphthalenedisulfonic acid, and 
polygalacturonic acid. The compounds can also be administered as pharmaceutically 
acceptable quaternary salts known by those skilled in the art, which specifically include the 
quaternary ammonium salt of the formula -NR + wherein R is hydrogen, alkyl, or bemsyl, 
and Z is a counterion, including chloride, bromide, iodide, -Oalkyl, toluenesulfonate, 
methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, succinate, acetate, 
glycolate, maleate, malate, citrate, tartrate, ascorbate, benzoate, cinnamoate, mandeloate, 
benzyloate, and diphenylacetate). 

The term "pharmaceutically active derivative" refers to any compound that upon 
administration to the recipient, is capable of providing directly or indirectly, the compoimds 
disclosed herein. 

Examples 

The following Examples further illustrate specific aspects of the present invention. It 
is to be understood, however, that these examples are included for illustrative purposes only 
and are not intended to limit the scope of the invention in any respect and should not be so 
construed. 

Example 1: Synthesis of ]-f(2-Oxo-6'pentyl'2H-pyran)-3-carbonylJ'pyTTolidine-2'Carboxylic 
acid''3'(9-ethyl carbazolyl)amide (Formula XVI) (Figure 1; Scheme 1) 

Step A, Synthesis of l-[(2-Oxo-6-pentyl-2H-pyran)-3-carbonyl]-pyrrolidine-2- 
carboxylic acid-t-butylester: 
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To a solution of Boc-L-Proline (5 trnnoU Advanced ChraiTech, Louisville, USA) in 
dichloromethane (20 mL) cooled to 0 "^C were added dropwise a solution of di-isopropyl 
caibodiimide (DIC» 2.5 nunol). After the solution had been stirred at 0 for 30 min, the 
solid by-product (DIC urea) was filtered out To the filtrate were added 3-amino-9- 
etfaylcarbazole (5 nunol» Aldrich Chemical Company, Milwaukee, USA) in DMF and triethyl 
amine (5 mmol) and the solution was stirred at room temperature for 16 h. The reaction was 
monitored by TLC for completion. The solution was evaporated to dryness under vacuum. 
The residue was dissolved in ethyl acetate (250 mL) and washed successively with lOV 
aqueous sodium carbonate, 10% aqueous citric acid, water, and saturated brine. The organic 
layer was dried on anhydrous sodium sulfate, filtered and ethyl acetate was evaporated to give 
an oily product 1 -(t-Butoxycarbonyl)-N-[3-(9-ethylcarbazolyl)]-2-pyrrolidinecaiboxamide 
(75% yield); HPLC purity: 90%; Mass: desired M+H found (Perceptive Biosystem's 
Voyager-Maidi TOF). This compound was used in the next step without further purification. 

Step B. Formation of l-[(2-Oxo-6*pentyl-2/f-pyran)-3-carbonyl]-pyrrolidine-2- 
carboxylic acid-3-(9-ethyl carbazolyl)amide (Formula XVI): 

The N-Boc-pyrrolidine carboxamide obtained fi-om step A was dissolved in 50^ 
trifluoroacetic acid/dichloromethane (25 mL) and stirred for 30 min at room temperature. The 
TFA solution was evaporated imder vacuum. The dry residue was dissolved in DMF and two 
equivalents of triethyl amine was added, followed by one equivalent of a symmetrical 
anhydride (generated in situ firom 2-oxo-6-pentyl-2//-pyran-3-carboxylic acid and 
diisopropylcarbodi-imide) and the solution was stirred for 14 h. DMF was evaporated under 
high vacuum. The residue was dissolved in ethyl acetate. This organic layer was washed 
with 10% aqueous sodium carbonate, 10% aqueous citric acid, water and saturated brine. The 
organic layer was dried on anhydrous magnesium sulphate. The organic layer was 
decolorized with charcoal evaporated under vacuum to result in light brown gummy material. 
This crude material was purified on preparative reverse phase HPLC using 1% TFA- 
acetonitrile and water as the mobile phase. HPLC pxuity > 95%. %; Mass: calculated for 
C30H33N3O4: 499.6; found: 500.6 (M+H) (Perceptive Biosystem'sVoyager-Maldi TOF). 

Synthesis of l-[(2-Oxo-6-pentyl-2ff-pyran)-3-carbonyl]-piperidine-2-caii>oxyhc acid- 
3-(9*ethyl carbazolyl)amide (Fomiula XVII) was achieved using the same procedure as above 
by using N-boc-pipecolinic acid made fit»m dl-pipecolinic acid (Aldrich Chemical Company, 
Milwaukee, USA) in place of Boc-L*proline. 
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Example 2: Synthesis of 2'(2'Ethyl'n-hexyl)-^-[(l-carboxamido''2'terazolyl)ethyl]'3' 
isoquinolinecarboxamide (Formula XVIII) (Figure 2; Scheme 2) 

Step A- Synthesis of amide of Rink amide resin and iS/-Fmoc-D-histidine: 
Fmoc-amino Rink Amide resin (l.O g, 0.45 mmol/g substitution), available from 
NovaBiochem (San Diego, USA), was swollen with dichloromethane for 10 min. The resin 
was further washed with dimethyl formamide three times. The Fmoc- group was removed 
with 20% piperidine in DMF for 30 min. Further repeated washings were done with DMF (3 
X 2 min), dichloromethane (DCM, 3x2 min), DMF (1x1 min). Then //-Fmoc-D-histidine 
(available from Advanced ChemTech, Louisville, USA) in DMF [10 mL, 2.0 mmol (4 
equivalents with respect to the resin loading)], 2 mmol of 0-(7-a2abenzotria2oH-yl)-l,I,33- 
tetramethyluronium hexafluorophosphate (HATU) and 4 mmol of diisopropylethylamine 
(DIEA, 640 |uL) were added to the resin to make a slurry. This slurry was stirred at room 
temperature for 2 h. The small resin sample was subjected to Sarin-Kaiser test for the 
completion of reaction. The resin was then filtered and washed with DMF (3x2 min)» 
MeOH(2 X 2 min), dichloromethane (2x2 min) and DMF (2x2 min). 

Step B. Synthesis of 7V-[(l-Carboxamido-2-tetrazoyl)ethyl]-3-isoquinoline- 
carboxamide bound to Rink amide resin: 

The compound obtained from step A was deprotected by removal of the Fmoc- group 
with 20% piperidine in DMF for 30 min. Further resin washings were done with DMF (3x2 
min), dichloromethane (DCM, 3 x 2min), DMF (1 x 1 min). Then (S)-(")-l,2,3,4-tetrahydro- 
3-isoquinolinecaiboxylic acid (available from Advanced ChemTech, Louisville, USA) in 
DMF [10 mL, 2.0 mmol (4 equivalents with respect to the resin loading)], 2 mmol of HATU 
and 4 mmol of diisopropylethylamine (DIEA, 640 ^L) were added to the resin to make a 
slurry. This slurry was stirred at room temperature for 2 h. The small resin sample was 
subjected to Sarin-Kaiser test for the completion of reaction. The resin was then filtered and 
washed with DMF (3x2 min), MeOH (2x2 min), dichloromethane (2x2 min) and DMF (2 
X 2 min). 

Step C. Synthesis of 2-(2-Ethyl-n-hexyl)-A^-[(l-carboxamido-2.terazolyl)ethyl]-3- 
isoquinolinecarboxamide bound to resin: 

The Fmoc- group on the tetrahydroisoquinoline nitrogen was removed by treatment 
with 20% piperidine in DMF for 30 min. The resin was then washed with DMF (3x2 min), 
dichloromethane (3x2 min), and DMF (1x1 min). Then a 0.2 M stock solution of 2- 
ethylhexanal (Aldrich Chemical Company, Milwaukee, USA) in 2% Acetic acid in trimethyl 
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ortho formate (TMOF) (10 mL/g of resin) was added and reaction was carried out for 2 h to 
form an imine derivative in situ. Then a 0.2 M stock solution of sodium cyanoborohydride 
(NaCNBHa) in TMOF was added to die above reaction mixture to get the final concentration 
to 0.1 M and the reaction was continued at room temperature for 14 h. The resin was washed 
with TMOF (3x2 min), DMF (3x2 min), MeOH (3x2 min), dichloromethane (2x2 min) 
and dried under vacuum for 4 h. 

Step D. Formation of 2-(2-Ethyl-n-hexyl)-JV-[(l-carboxamido-2*terazolyl)ethyl]-3- 
isoquinoline carboxamide (F ormula XVIII): 

Pre-cooled cleavage reagent (trifluoroacetic acid : dimethylsulfide : triisopropylsilane 
:H20; 90:2.5:2.5:5; v/v) was added (10 mL/g) to the dried resin and allowed to stir for h at 
room temperature. The TFA cocktail was filtered into a 20 mL vial and TFA was evaporated 
on a rotavapor under vacuum. Diethyl ether was added to precipitate the compound along 
with trityl alcohol. The mixture was dissolved in 20% acetonitrile before purification on 
reverse phase HPLC. 

Step E. Purification of compound XVIII: 

The crude compoimd fi-om step D was dissolved in 10% aqueous acetonitrile and 
loaded onto the CI 8 column on Delta preparative HPLC. A linear gradient with 1% TFA 
acetonitrile and water was used as mobile phase. HPLC purity > 95%; Mass (Perceptive 
Biosystem's Voyager-Maldi TOF): calculated for C24H35N5O2: 425.6; found: 426.6 (M+H). 

Example 3: Synthesis of l'[(2-Oxo-6-pentyl-2}l'pyran)-3'Carbonyl]-4-hydroxypyr^ 
carboxylic acid-^fS-fQ-ethyl carbazolyl)] amide (Formula XIX) (Figure 3; Scheme 3) 

Step A. Synthesis of l-t-butoxycari>onyl-4-hydroxypyrrolidine-2-caTboxylic acid-[3- 
(9-ethyl carbazolyl)] amide: 

To a solution of 7V-Boc-trans-hydroxy-L-proline (5 mmol, Sigma Chemical Company, 
St. Louis, USA) in dichloromethane (20 mL) at ambient temperature were added at 5 min 
intervals 2-(l//-benzotriazoH-yl)-l,l,33-tetramethyluronium hexafluorophosphate (HBTU, 
5 nunol), diisopropyl ethyl amine (DIEA, 10 mmol) followed by 3-amino-9-ethylcarbazole (5 
mmol, Aldrich Chemical Company, Milwaukee, USA). After stirring for 1 h, the solution 
was evaporated to dryness under vacuum. The residue was dissolved in ethyl acetate (250 
mL) and washed successively with 10% aqueous sodium carbonate, 10% aqueous citric acid, 
water, and saturated brine. The organic layer was dried on anhydrous sodium sulfate, filtered 
and ethyl acetate was evaporated to give an oily product l-(t-butoxycarbonyl)- 4- 
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hydroxypyiTolidine-2-[3-(9-ethyl carbazolyl)] carboxamide (85% yield); HPLC purity: 90%. 
This compoxind was used in the next step without further purification. 

Step B. Formation of l-[3-(2-Oxo-6-pentylpyran)carbonyl]-4-hydroxypyrroUdine-2- 
carboxylic acid-3-(9-ethyl carbazoiyOamide: 

The 1 -(t-butoxycarbonyl)- 4-hydroxypyrrolidine-2-[3-(9-ethyl caibazoiyl)] 
carboxamide obtained fi-om step A was dissolved in 50 % trifluoro acetic 
acid/dichloromethane (25 mL) and stirred for 30 min at room temperature. The TFA solution 
was evaporated under vacuum. The dry residue was dissolved in dichloromefhane and added 
to the activated ester of 2-oxo-6'pentyl-2//-pyran-3-carboxylic acid (generated in situ firom 5 
mmol 2-oxo-6-pentyl-2//"pyran-3-carboxylic acid, 5 mmol HBTU and 10 mmol 
diisopropylethylamine) and the solution was stirred for 1 h. The solvent was ev^orated 
under vacuum and the residue was dissolved in ethyl acetate. This organic layer was washed 
with 10% aqueous sodium carbonate, 10% aqueous citric acid, water and saturated brine. The 
organic layer was dried on anhydrous magnesium sulphate and then evaporated in vacuo to 
result in light brown gimimy material. This crude material was purified on preparative 
reverse phase HPLC using 1% TFA-acetonitrile and water as the mobile phase. HPLC purity 
> 95%. %; Mass: calculated for C30H33N3O5: 415.6; found: 516 (Perceptive Biosystem's 
Voyager-Maldi TOF). 

Example 4: Synthesis of 2-[(l-Carboxamido-2-terazolyl)ethylcarbamoyl]'-(D,L)'2-(2'ethyl'n-' 
hexylamino)tetraline (Formula XXV) (Figure 4; Scheme 4) 

Step A. Synthesis of amide of Rink amide resin and N-Fmoc-D-histidine: 
Fmoc-amino Rink Amide resin (1.0 g» 0.45 mmol/g substitution), available fix>m 
NovaBiochem (San Diego, USA), was swollen with dichloromethane for 10 min. The resin 
was fiirther washed with dimethyl formamide three times. The Fmoc group was removed 
with 20% piperidine in DMF for 30 min. Further repeated washings were done with DMF (3 
x 2 min), dichloromethane (DCM, 3x2 min), DMF (1x1 min). Then 7V-Fmoc-D-histidine 
(available firom Advanced ChemTech, Louisville, USA) in DMF [10 mL, 2.0 mmol (4 
equivalents with respect to the resin loading)], 2 mmol of 0(7-azaben20triazol-l-yl)-l,l,3,3- 
tetramethyiuronium hexafluorophosphate (HATU) and 4 mmol of diisopropylethylamine 
(DIEA, 640 uL) were added to the resin to make a slurry. This slurry was stirred at room 
temperature for 2 h. The small resin sample was subjected to Sarin-Kaiser test for the 
completion of reaction. The resin was then filtered and washed with DMF (3x2 min), 
MeOH (2x2 min), dichloromethane (2x2 min) and DMF (2x2 min). 
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Step B. Synthesis of 2-[(l-Carboxamido-2-tetrazoyl)ethylcarbamoyl]-(D,L)-2- 
aminotetraline bound to Rink amide resin: 

The compound obtained from step A was deprotected by removal of the Fmoc group 
with 20% piperidine in DMF for 30 min. Further resin washings were done with DMF (3x2 
min), dichloromethaue (DCM, 3x2 min), DMF (1x1 min). Then Fmoc-(D»L)-2- 
Aminotetraline-2-carboxylic acid (available from Acros) in DMF [10 mL, 2.0 mmol (4 
equivalents with respect to the resin loading)], 2 nmiol of HATU and 4 mmol of 
diisopropylethylamine (DIEA, 640 \xL) were added to the resin to make a slurry. This sluiry 
was stirred at room temperature for 2 h. The small resin sample was subjected to Sarin-Kaiser 
test for the completion of reaction. The resin was then fritted and washed with DMF (3x2 
min), MeOH (2x2 min), dichloromethane (2x2 min) and DMF (2x2 min). 

Step C. Synthesis of 2-[(l-Carboxamido-2-terazolyl)ethylcarbamoyl]-(DJ.)-2-(2- 
ethyl-n-hexylamino)tetraline bound to resin: 

The Fmoc group on the aminotetraline nitrogen was removed by treatment with 20% 
piperidine in DMF for 30 min. The resin was then washed with DMF (3x2 min), 
dichloromethane (3x2 min), and DMF (1x1 min). Then a 0.2 M stock solution of 2- 
ethylhexanal (Aldrich Chemical Company, Milwaukee, USA) in 2% Acetic acid in tnmethyl 
ortho formate (TMOF) (10 mL/g of resin) was added and the reaction was carried out for 2 h 
to form an imine derivative in situ. Then a 0.2 M stock solution of sodium cyanoborohydride 
(NaCNBH3) in TMOF was added to the above reaction mixmre to get the final concentration 
to 0. 1 M and the reaction was continued at room temperature for 14 h. The resin was washed 
with TMOF (3x2 min), DMF (3x2 min), MeOH (3x2 min), dichloromethane (2x2 min) 
and dried under vacuvim for 4 h. 

Step D. Formation of 2-[(l-Carboxamido«2-tera2olyl)ethylcarbamoyl]-(D,L)-2-(2- 
ethyl-n-hexylamino)tetraline (Formula XXV): 

Pre-cooled cleavage reagent (trifluoroacetic acid : dimethylsulfide:triisopropylsilane: 
H2O; 90:2.5:2.5:5; v/v) was added (10 mL/g) to the dried resin and allowed to stir for 2 h at 
room temperature. The TFA cocktail was filtered into a 20 mL vial and TFA was evaporated 
on a rotavapor under vacuum. Diethyl ether was added to precipitate the compound along 
with trityl alcohol. The mixture was dissolved in 20% acetonitrile before piuification on 
reverse phase HPLC. 

StepE. Purification of compound XXV: 
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The crude compound from step D was dissolved in 10% aqueous acetonitrile and 
loaded onto the CI 8 column on Delta preparative HPLC. A linear gradient with 1% TFA 
acetonitrile and water was used as mobile phase. HPLC purity > 95%; Mass (Perceptive 
Biosystem's Voyager-Maldi TOF): calculated for C25H37N5O2: 439.6; found: 440.6 (M+H). 

Example 5: Synthesis of 3'(9-ethylcarbazolyl)aminO'pyridin'2-yI-3-(2'OxO'6-pentyl-2H^ 
pyranS'Carboxamide) (Formula XXVI) (Figure 5: Scheme 5) 

Step A. Synthesis of 2-[3-(9'-ethylcarba2olyl)amino]-3-nitropyridine: 
To a solution of 2-chloro-3-nitropyridine (5 mmol, Aldrich Chemical Company, 
Milwaukee, USA) in toluene (10 mL) at ambient temperature were added 3-amino-9- 
ethylcarbazole (5 mmol, Aldrich Chemical Company, Milwaukee, USA). The mixture was 
heated to reflux for a period of 16 h. After cooling to room temperature, the n^xture was 
diluted with ethyl acetate and washed successively with saturated sodium bicarbonate and 
brine. The organic layer was collected, dried over anhydrous sodium sulphate and 
concentrated in vacuo to give an oily product. This product was purified by chromatography 
over silica gel (eluent: 1:1 ethyl acetate:hexane) to give 2-[3-(9-ethylcarbazolyl)amino]-3- 
nitropyridine (68% yield); HPLC purity: >95%. This compoimd was then used in the next 
step. 

Step B. Synthesis of 2-[3-(9-ethylcarbazolyl)amino]-3-aminopyridine: 

To a methanolic solution of 2-[3-(9-ethylcarbazolyl)]amino-3-mtropyridine obtained 
from step A were added 10% palladimn over carbon (10% w/w), and the mixture was 
subjected to hydrogenation using a Parr hydrogenator at 40 psi for a period of 12 h. Then the 
sluny was filtered over Celite to remove the catalyst and the methanolic filtrate was 
evaporated to dryness to afford an oily product, 2-[3-(9-ethylcarbazolyl)amino]-3- 
aminopyridine. This was used as such in the next step. 

Step C. Formation of 3-(9-ethylcarba2olyl)amino-pyridin-2-yl-3-(2-oxo-6-pentyl-2iF/'- 
pyran-3-carboxamide) (Formula XXVI): 

To a solution of 2-oxo-6-pentyl-2//-pyran-3carboxylic acid (3mM, Aldrich Chemical 
Company, Milwaukee, USA) in 10 mL dichloromethane at ambient temperature were added 
2-l//-benzotriazoI-l-yl)-l,l,3,3-tetramethyluroniimi hexafluorophosphate (HBTU; 3 mM; 
Advanced ChemTech, Louisville, USA) followed by 6 mM of diisopropylethylamine (DIEA; 
Aldrich Chemical Company, Milwaukee, USA). After 10 minutes, a solution of 3 mM of 2- 
[3-(9-ethylcarbazolyl)]aniino-3-aminopyridine (obtained frx>m step B) in 10 mL 
dichloromethane was added dropwise, and the resulting mixture was stirred at room 
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temperature for 2 h. The crude product mixture was washed with brine, dried over anhydrous 
sodium sulphate and chromatographed over silica gel (eluent: 1:1 ethyl acetate:hexane to 
100% ethyl acetate) to afford 71% of pure compound XXVI. HPLC purity > 95%. %; Mass: 
calculated for C30H30N4O3: 495; found: 496 (M+H) (Finnigan LCQ). 

Example 6: FSH Assay Method 
General Overview 

All compounds were stored in 96-well deepwell plates in DMSO at a nominal 
concentration of 10 mM (assuming perfect synthesis and yields). Compounds were screened 
for agonist activity at the FSH receptor using the recombinant FSH receptor stably transfected 
and expressed in Chinese Hamster Ovary cells (CHO cells) essentially as described in the 
work by Kelton, et al. (Molecular and Cellular Endocrinology, 1992, 89, 141-151). Since the 
FSH receptor is known to act via a G-protein (Gs) to activate adenylyl cyclase and hence raise 
intracellular levels of cAMP, the high throughput screening (HTS) assay used a gene reporter 
system consisting of the cAMP response element coupled upstream to the reporter gene, 
which in this case encoded the enzyme luciferase. An agonist at the FSH receptor increases 
cAMP in the cell, which results in activation of CREB (cAMP response element binding 
protein). This molecule interacts with the CRE element upstream of the gene and results in 
increased transcription of the genes downstream of the element. The substrate for luciferase 
(Packard Instrument Company, Meriden, CT, USA) was added to the cells after appropriate 
incubation with the compounds of the invention or FSH (used as a positive control). The 
amount of luciferase expressed was measured by quantitating the luminescence produced by 
the enzyme usmg a TopCoimt scintillation/luminescence coimter running in single photon 
counting mode. A compound that acts as an agonist at the receptor should produce light fiom 
the treated cells in proportion to its concentration within the incubation. Ltuninescence 
should be saturable at high concentrations of the compoimd. 
HTS Primary Assay in detail. 

The compounds of the invention, in deepwell plates (Master plates) were loaded on 
the robotic deck along with the appropriate number of assay plates and daughter plates. A 10 
\i\ aliquot from each master plate was transferred to the corresponding daughter plate and 90 
|il of DME/F12 was added and mixed within each well. 20 \i\ was then removed from the 
daughter plate and dispensed into the assay plate. After addition of an aliquot of FSH 
(equivalent to an ECroo response for this hormone [Final concentration of 5e-l 1 M]) to each 

of three wells on the plate, 80 ^l of media (DME/F12 + 2% serum) and 100 ^1 aliquot of cells 
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(4 X lOVmL in the same media) were added and the plate incubated at 37 **C for 3 h 30 min. 
At this time the plate was removed from the incubator and media in each well was aspirated 
and the cells adhering to the bottom of the plate washed with 300 p.1 PBS containing 1 mM 
Ca^* and 1 mM Mg^". The PBS was aspirated and 100 \i\ PBS added to each well. 100 jil of 
Luclite (prepared as described by the manufacturer) was added to each well and the plate was 
shaken gently for 40 s prior to placement in the Topcount plate reader. After allowing 3.5 
min for the plate to dark-adapt within the machine, the amount of luminescence generated was 
quantitated using Single Photon Counting mode. The data was transmitted electronically 
from the Topcount to the robot processing computer tenninal and was renamed with an ID 
corresponding to the original master plate ID. Data were evaluated using an Excel macro and 
compounds showing activity comparable to that produced by an ECioo of FSH itself were 
further analyzed in the same assay at differing concentrations. LDR (log-dose-response) 
curves were generated for these compounds in CHO cells containing the FSH receptor and 
these curves were also compared with those in either cells expressing a different Gs-linked 
receptor or in ceils lacking any transfected receptor (to confirm receptor specificity). 

Compounds that showed receptor specificity and activity at low concentrations were 
progressed to secondary assays that included dose-response curves in YI cells co-expressing 
the human FSH receptor or in isolated rat granulosa cells. 

Figure 6 displays results of the FSH assay for compounds XVI, XVn and XIX. For 
comparison, results for FSH are also shown. Dose-response curves for each compoimd were 
generated and are displayed. From the graph, FSH has a EC50 of 1.47 pM, compound XVI 
has a EC50 of 38.8 nM, compound XVII has a EC50 of 3.9 nM, and compound XIX has a EC50 
of 1.12 ^M. A best- fit line is drawn for FSH. Results of the assay using media only and 
forskoUn are also shown. The assay was performed using duplicate samples of each 
compound. 

Example 7: Rat Granulosa Cell assay 

The primary rat granulosa cell bioassay for FSH was performed essentially as 
described (Dahl et al, (1989) Methods EnzymoL, 168: 414-423). Conversion of testosterone 
to estradiol in the presence of low nanomolar concentrations of FSH was detected using this 
assay. In this in vitro assay, conversion of androstendione to estrogen by granulosa cells in 
the presence of FSH was measiured for compoimds XVI and XVII. For comparison, FSH was 
also tested in the assay. 
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Cells were plated at SOOO, 8000, 10,000 and 20,000 cells/ well/ 200 \il of GAB 
medium on poly-D-lysine-coated 96-weU tissue culture plates. Plates were incubated at 37 
in a 5% C02/95% air incubator for 3 days. Cultures were washed prior to stimulation with 
FSH or LH. 50 \il of 4X concentrations of rhFSH, rhLH or forskolin was added to the 
cultures- To define the range of the dose response curve the rhFSH was diluted so that the 
final concentration on the cells was between 10"^ to 10'^^ M with three doses per log at 1, 2 
and S. Forskolin was diluted so that the final concentration on the cells was 1 ^M. Cells 
were incubated @ 37 ®C in 5% CO2. Three days later, cell supematants were collected and 
diluted 1 :100 in GAB medium for measurement of estradiol by RIA. The RIA was perfbmed 
according to manufacturer's directions except that an estradiol standard was prepared in 
absolute ethanol at 100 ng/mL and then fiirther diluted in GAB medium, instead of kit buffer. 
The concentration of hormone was plotted on the X-axis against the amount of estradiol 
produced by the cells on the Y-axis using Origin graphics software. 

As displayed in Figure 7, compounds XVI and XVII show increasing estradiol 
production with increasing dose at concoitrations between 200 nM and 5 pM. Above this 
concentration the compound showed a decrease in production — ^presumably since it caused a 
desensitization of the FSH receptors to further stimulation. The results show that compounds 
XVI and XVII stimulated estradiol production with EC50 of 1.4 (xM and 1.2 ^M, respectively. 
Results of the assay using media only are also shown. 
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CLAIMS 



1. A compound of Formula I, 




W 





I 



and phamiaceutically acceptable addition salts thereof, wherein 

R\ R-^, and R^ are each independently hydrogen, Ci-Cio alkyl, Ci-Cio alkyl substituted 
with one or more substituents, C2-C10 alkenyU C2-Cio alkenyl substituted with one or more 
substituents, C2-C10 alkynyl, C2-C10 alkynyl substituted with one or more substituents, Ci- 
Cg alkoxy, Ci-Cg alkoxy substituted with one or more substituents. C2-C8 alkoxycarbonyl, 
C2-C8 alkoxycarbonyl substituted with one or more substituents, CrCg thioalkyl, Ci-Cg 
thioalkyl substituted with one or more substituents, C2-C8 acyl, C2-C8 acyl substituted 
with one or more substituents, C2-C8 acyloxy, C2-C8 acyloxy substituted with one or more 
substituents, aryloxy, aryl, aryl substituted with one or more substituents, C3-C7 
cycloalkyl, C3-C7 cycloalkyl substituted with one or more substituents, heterocycle, 
or C3-C7 heterocycle substituted with one or more substituents, or any of these rings fused 
or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; 

R^ is hydrogen, straight or branched CrC6 alkyl or C3-C7 cycloalkyl or C3-C7 cycloalkyl 
substituted with one or more substituents, C3-C7 heterocycle, C3-C7 heterocycle 
substituted with one or more substituents, aryl, aryl substituted with one or more 
substituents, heteroaryl, heteroaryl substituted with one or more substituents, or any of 
these rings fused or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; or R^ 
together with R* forms a C2-C7 heterocycle, C2-C7 heterocycle substituted with one or 
more substituents, heteroaryl, or heteroaryl substituted with one or more substituents; 

W is carbonyl (C=0), amido (NH(C=0)), amidoalkyl (NH(C=0)CH2-), imino (C-NH), 
thiocarbonyl (C=S), sulfonyl (SO2), methylene (CH2), or methylene substituted with one 
or more substituents; 



XisCHorN; 
Yis CHorN; 

Z is carbonyl (C=0), amino (NH), imino (C=N), sulfonyl (SO2), or (C=0)NH; or 
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Z, together with K\ N, W, X, and Y, fonns a C5-C7 heterocyclic ring in which is a direct 

bond or C\'C2 alkylene; and 
the substituents independently are 

(a) halogen, cyano, 0x0, carboxy, formyl, nitro, amino, amidino, guanidino, C1-C5 
5 alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, 

hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, CrCg alkenyl, Ci-Cg alkoxy, 
CrCg alkoxycarbonyl, aryloxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, 
arylthio, CrCg alkylsulfinyl, arylalkylsulfinyl, aiylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, C1-C6 A^-alkyl carbamoyl, C2-C15 NJ^- 
10 dialkylcarbamoyl, C3-C7 cycloalkyl, aroyl, aiyloxy, arylalkyl ether, aiyl, aiyl fused to 

a cycloalkyl or heterocycle or another aiyl ring, C3-C7 heterocycle, or any of these 
rings fused or spiro-fiised to a cycloalkyl, heterocyclic, or aromatic ring; or 

(b) NR^^, whore and R' are each independently hydrogen, cyano, 0x0, 
carboxamido, amidino, Ci-Cg hydroxyalkyl, C1-C3 alkylaiyl, aiyl-Ci-Ca alkyl, Ci-Cg 

15 alkyl, Ci-Cg alkenyl, Ci-Cg alkoxy, Ci-Cg alkoxycarbonyl, aryloxycarbonyl, aryl-Cr 

C3 alkoxycarbonyl, Ca-Cg acyl, Ci-Cg alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, 
aroyl, aryl, aryl fused to a cycloalkyl or heterocyclic or another aryl ring, C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl or heterocyclic or aromatic ring; 

20 or R^ and R^ are taken together to form -(CH2)mB(CH2)n where B is -C(H)(RV 

, -N(R^)-, or -S(0)r-, where m and n are independently 1 to 3, r is 0 to 2, and R^ is 
defined the same way as R^; or 

(c) -(CH2)sNR^^ where s is 1-6 and R^ and R^ are defined as in section (b) of the 
definition of substituent, above. 



25 



A compound according to Claim 1, of Formula II: 

I 

,Z-R'-N 

R^ 

II 
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3 . A compound of Formula IV- A, 




rv-A 

and phamiaceutically acceptable addition salts thereof, wherein 

R"^ and are each indeprndently hydrogen, halogen, cyano, oxo, carboxy, foraiyl, nitro, 
amino, amidino, guanidino, CrCs alkyl or alkenyl or arylalkyl imino, azido, mercapto, 
carboxamido, hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg alkenyU Cr 
Cg alkoxy, Ci-Cg alkoxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, arylthio, Cf 
Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkyisuifonyl, arylalkylsxxlfonyl, 
arylsulfonyl, C1-C6 A/-alkyl carbamoyl, C2-C15 A^,A?-dialkylcarbamoyl, CrCs alkyl or 
alkenyl or arylalkyl ester, C1-C7 cycloalkyl, aroyl, aryloxy, benzyloxy, benzyloxy 
substituted with one or more substituents, aryl, aryl substituted with one or more 
substituents, C3-C7 heterocycle, or any of these rings fused or spiro- fused to a cycloalkyl, 
heterocyclic or aromatic ring; or 

R^ and R^ are each independently -NR^^ or -(CH2)sNR^^ where s is U6 and R^ and R^ are 
as defined in section (b) of the definition of substituent, below; or 

R^ and R^ together form a substituted or unsubstituted C3-C7 cycloalkyl or C3-C7 heterocycle 
spiro ring, or such a ring fused to a cycloalkyl, heterocyclic or aromatic ring, to make a 
compound of Formula IV-B, 




IV-B 

R\ R"*, and R^ are each independently hydrogen, CrCio alkyl, Ct-Cio alkyl substituted with 
one or more substituents, C2-C10 alkenyl, C2-C10 alkenyl substimted with one or more 
substituents, C2-C10 alkynyl, C2-Cio alkynyl substituted with one or more substituents, Ci- 
Cg alkoxy, Ci-Cg alkoxy substituted with one or more substituents, C2-C8 alkoxycarbonyl, 
C2-Cg alkoxycarbonyl substituted with one or more substituents, Ci-Cg thioalkyl, Ci-Cg 
thioalkyl substituted with one or more substituents, C2-C8 acyl, C2-C8 acyl substituted 
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with one or more substituents, Ca-Cg acyloxy, Ca-Cg acyloxy substituted with one or more 
substituents, aiyloxy, aryl, aryl substituted with one or more substituents, C3O7 
cycloalkyU C3-C7 cycloalkyl substituted with one or more substituents, C3-C7 heterocycle, 
or Cs-C? heterocycle substituted with one or more substituents, or any of these rings fused 
or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; 

is hydrogra, straight or branched Ci-Ce alkyl or C3-C7 cycloalkyl or C3-C7 cycloalkyl 
substituted with one or more substituents, C3-C7 heterocycle, C3-C7 heterocycle 
substituted with one or more substituents, aryl, aryl substituted with one or more 
substituents, heteroaryl, heteroaryl substituted with one or more substituents, or any of 
these rings fused or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; or 
together with forms a C2-C7 heterocycle, Ca-C? heterocycle substituted with one or 
more substituents, heteroaryl, or heteroaryl substituted with one or more substituents; 

W is carbonyl (C=0), amido (NH{C=0)), amidoalkyl (NH(C=0)CH2-), imino (C=NH), 
thiocarbonyl (C=S), sulfonyl (SO2), methylene (CH2), or methylene substituted with one 
or more substituents; 

Yis CH orN; 

Z is carbonyl (C=0), amino (NH), imino (C=N), sulfonyl (SO2), or (C=0)NH; or 

Z, together with R\ N, W, X, and Y, forms a Cs-C? heterocyclic ring in which R^ is a direct 

bond or C1-C2 alkylene; and 
the substituents are independently 

(a) halogen, cyano, 0x0, carboxy, formyl, nitro, amino, amidino, guanidino, C1-C5 
alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, 
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, C\-C% alkyl, d-Cg alkenyl, Ci-Cg alkoxy, 
Ci-Cg alkoxycarbonyl, aryloxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, 
arylthio, CpCg alkylsulfinyl, aiylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, CrC6 iV-alkyl carbamoyl, C2-C15 NJf- 
dialkylcarbamoyl, C3-C7 cycloalkyl, aroyl, aryloxy, arylalkyl ether, aryl, aryl fused to 
a cycloalkyl or heterocycle or another aryl ring, C3-C7 heterocycle, or any of these 
rings fused or spiro-fused to a cycloalkyl, heterocyclic, or aromatic ring; or 

(b) NR^^, where R^ and R^ are each independently hydrogen, cyano, 0x0, 
carboxamido, amidino, Ci-Cg hydroxyalkyl, CrC3 alkylaryl, aryl-Ci-C3 alkyl, Ci-Cg 
alkyl, C|-Cg alkenyl, CrCg alkoxy, Ci-Cg alkoxycarbonyl, aryloxycarbonyl, aiyl-Cr 
C3 alkoxycarbonyl, C2-Cg acyl, Ci-Cg alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl. 
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aroyU aryl, aryl fused to a cycloalkyl or heterocyclic or another aryl ring, C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl or heterocychc or aromatic ring; 

or and are taken together to form -(CH2)mB(CH2)n where B is -C(H)(R^)- 
, -N(R^)-, or -S(0)r, where m and n are independently 1 to 3, r is 0 to 2, and R^ is 
defined the same way as R^; or 

(c) -(CH2)sNR^^ where s is 1-6 and R^ and R^ are as defined in section (b) of the 
definition of substituent, above. 

4, A compound of Formula VI, 




and phamiaceutically acceptable addition salts thereof, wherein 
n = Oorl; 

A and B are each independently -CH2-, -CH(R*V, -0-, -S-, -NH-, or -NR^^-, where R^^ is 
hydrogen, hydroxy, amino, amino substituted with one or more substituents, CrC6 
alkoxy, Ci-Ce alkyl, Ci-Cb alkyl substituted with one or more substituents, C1-C6 
alkoxycarbonyl, cyano, Ci-Ca aminoalkyl, or -(CH2)sNR^^, where s is 1-6 and R^ and 
are as defined in section (b) of the definition of substituent, below; 

R' and R^ are each independently hydrogen, Ci-Cio alkyl, C|-Cio alkyl substituted with one or 

more substituents, C2-C10 alkenyl, C2-C10 alkenyl substituted with one or more 

substituents, C2-C10 alkynyl, C2-C10 aikynyl substituted with one or more substituents, Ci- 

Cg alkoxy, Ci-Cg alkoxy substituted with one or more substituents, C2-C8 alkoxycarbonyl, 

C2-C8 alkoxycarbonyl substituted with one or more substituents, Ci-Cg thioalkyl, Ci-Cg 

thioalkyl substituted with one or more substituents, C2-C8 acyl, C2-C8 acyl substituted 

with one or more substituents, C2-C8 acyloxy, C2-C8 acyloxy substituted with one or more 

substituents, aryloxy, aryl, aryl substituted with one or more substituents, C3-C7 

cycloalkyl, C3-C7 cycloalkyl substituted with one or more substituents, C3-C7 heterocycle, 

or C3-C7 heterocycle substituted with one or more substituents, or any of these rings fused 

or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; 
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is hydrogen, straight or branched C1-C6 aUcyl or C3-C7 cycloalkyl or C3-C7 cycioalkyi 
substituted with one or more substituents, C^-Ci heterocycle, C3-C7 heterocycle 
substituted with one or more substituents, aryl, aryl substituted with one or more 
substituents, heteroaryl, heteroaryl substituted with one or more substituents, or any of 
these rings fused or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; or 
together with R^ forms a C2-C7 heterocycle, Ci-Cy heterocycle substituted with one or 
more substituents, heteroaryl, or heteroaryl substituted with one or more substituents; 

W is carbonyl (C=0), amido (NH(C=0)), amidoalkyl (NH(C=0)CH2-), imino (C==NH), 
thiocarbonyl (C=S), sulfonyl (SO2), methylene (CH2), or methylene substituted with one 
or more substituents; 

Z is carbonyl (CK)), amino (NH), imino (C=N), sulfonyl (SO2), or (C=0)NH; or 

Z, together with R*, N, W, X, and Y, forms a C5-C7 heterocyclic ring in which R* is a direct 
bond or C1-C2 alkylene; and 

the substituents are independently 

(a) halogen, cyano, 0x0, carboxy, formyl, nitro, amino, amidino, guanidino, Cj-Cs 
alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, merc^to^ 
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg alkenyl, Ci-Cg alkoxy, 
Ci-Cg alkoxycaibonyl, aryloxycaibonyl, C2-C8 acyl, CrCg alkylthio, arylalkylfhio, 
arylthio, Ci-Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg aUcylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, CrC6 Malkyl carbamoyl, C2-C15 NJ^f- 
dialkylcarbamoyl, C3-C7 cycloalkyl, aroyl, aryloxy, arylalkyl ether, aryl, aryl fused to 
a cycloalkyl or heterocycle or another aryl ring, C3-C7 heterocycle, or any of these 
rings fused or spiro- fused to a cycloalkyl, heterocyclic, or aromatic ring; or 

(b) NR^^, where R^ and R^ are each independently hydrogen, cyano, 0x0, 
carboxamido, amidino, CrCg hydroxyalkyl, CrC3 alkylaryl, aryl-Ci-Ca alkyl, Ci-Cg 
alkyl, Ci-Cg alkenyl, CrCg alkoxy, Ci-Cg alkoxycarbonyl, aryloxycarbonyl, aryl-Cr 
C3 alkoxycarbonyl, C2-Cg acyl, Ci-Cg alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, 
aroyl, aryl, aryl fused to a cycloalkyl or heterocyclic or another aryl ring, C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl or heterocyclic or aromatic ring; 

or R^ and R^ are taken together to forai -(CH2)niB(CH2)n where B is «C(H)(R^)- 
, -N(R^)-, or -S(0)r-, where m and n are independently 1 to 3, r is 0 to 2, and R* is 
defined the same way as R^; or 
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(c) -(CH2)sNR^^ where s is 1-6 and and are as defined in section (b) of the 
definition of substituent, above. 

5, A compound of Formula VII, 



5 




and pharmaceutically acceptable addition salts thereof, wherein 

R^ and W form a substituted or unsubstituted aryl, substituted or unsubstituted C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a cycloalkyl, 
10 heterocyclic 6r aromatic ring; 

R\ and R^ are each independently hydrogen, CpCio alkyl, Ci-Cio alkyl substituted with 
one or more substituents, C2-Cio alkenyl, C2-C10 alkenyl substituted with one or more 
substituents, C2-C10 alkynyl, C2-C10 alkynyl substituted with one or more substituents, Ci- 
Cg alkoxy, Ci-Cg alkoxy substituted with one or more substituents, C2-C8 alkoxycarbonyl, 
15 C2-C8 alkoxycarbonyl substituted with one or more substituents, Ci-Cg thioalkyl, Ci-Cg 

thioalkyl substituted with one or more substituents, C2-C8 acyl, Ci-Cg acyl substituted 
with one or more substituents, C2-C8 acyloxy, C2-C8 acyloxy substituted with one or more 
substituents, aryloxy, aryl, aryl substituted with one or more substituents, C3-C7 
cycloalkyl, C3-C7 cycloalkyl substituted with one or more substituents, C3-C7 heterocycle, 
20 or C3-C7 heterocycle substituted with one or more substituents, or any of these rings fused 

or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; 
R^ is hydrogen, straight or branched CrC6 alkyl or C3-C7 cycloalkyl or C3-C7 cycloalkyl 
substituted with one or more substituents, C3-C7 heterocycle, C3-C7 heterocycle 
substituted with one or more substituents, aryl, aryl substituted with one or more 
25 substituents, heteroaryl, heteroaryl substituted with one or more substituents, or any of 

these rings fused or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; or R^ 
together with R* fomis a C2-C7 heterocycle, C2-C7 heterocycle substituted with one or 
more substituents, heteroaryl, or heteroaryl substituted with one or more substituents; 
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W is carbonyl (C=0), amido (NH{C=0)), amidoalkyl (NH(C-0)CH2-), imino (C=NH), 
thiocarbonyl (C=S), sulfonyl (SO2), methylene (CH2), or methylene substituted with one 
or more substituents; 

Xis CH orN; 

Yis CH orN; 

Z is carbonyl (C=0), amino (NH), imino (C=N), sulfonyl (SO2), or (C=0)NH; or 

Z, together with N, W, X, and Y, fomis a C5-C7 heterocyclic ring in which is a direct 

bond or C1-C2 alkylene; and 
the substituents are independently 

(a) halogen, cyano» 0x0, carboxy, formyl, nitro, amino, amidino, guanidino, Ct-Cs 
alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, meroapto, 
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-C^ alkyl, Ci-Cg alkenyl, Ci-Cg alkoxy, 
CrCg alkoxycarbonyl, aryloxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, 
arylthio, Ci-Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyU 
arylalkylsulfonyl, arylsulfonyl, Ci-Ce /V^alkyl carbamoyl, C2-Ci5 NJ^- 
dialkylcarbamoyl, C3-C7 cycloalkyU aroyl, aryloxy, arylalkyl ether, aryl, aryl fused to 
a cycloalkyl or heterocycle or another aiyl ring, C3-C7 heterocycle, or any of these 
rings fused or spiro-fused to a cycloalkyl, heterocyclic, or aromatic ring; or 

(b) NR^^, where R^ and R^ are each independently hydrogen, cyano, 0x0, 
carboxamido, amidino, Ci-Cg hydroxyalkyl, C1-C3 alkylaryl, aryl-Ci-Cs alkyl, Ci-Cg 
alkyl, CrCg alkenyl, Ci-Cg alkoxy, CrCg alkoxycarbonyl, aryloxycarbonyl, aryl-Ci- 
C3 alkoxycarbonyl, C2-C8 acyl, CrCg alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, 
aroyl, aryl, aryl fused to a cycloalkyl or heterocyclic or another aryl ring, C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl or heterocyclic or aromatic ring; 

or R^ and R^ are taken together to form -(CH2)mB(CH2)n where B is -C(H)(R^)- 
, -0-, -N(R^)«, or -8(0)^, where m and n are independently 1 to 3, r is 0 to 2, and R^ is 
defined the same way as or 

(c) -(CH2)sNR*r' where s is 1-6 and and are defined as in section (b) of tiie 
definition of substituent, above. 
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6. A compound of Formula V, 




and pharmaceuticaily acceptable addition salts thereof, wherein 
5 and together with the C and Y to which they are bound, respectively, fonn a substituted 
or imsubstituted aryl, substituted or imsubstituted C3-C7 cycloalkyl or C3-C7 heterocycle, 
or any of these rings fused or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; 
R* and R^ are each independently hydrogen, d-Cjo alkyl, CrCio alkyl substituted with one or 
more substituents, C2-C10 alkenyl, C2-Cio alkenyl substituted with one or more 
10 substituents, C2-Cio alkynyl, C2-C10 alkynyl substituted with one or more substiments, Ci- 

Cg alkoxy, Cj-Cg alkoxy substituted with one or more substituents, C2-C8 alkoxycarbonyl, 
C2-C8 alkoxycarbonyl substituted with one or more substituents, "Ci-Cg thioalkyl, Ci-Cg 
thioalkyl substituted with one or more substituents, C2-C8 acyl, C2-C8 acyl substituted 
with one or more substituents, C2-C8 acyloxy, C2-C8 acyloxy substituted with one or more 
15 substituents, aryloxy, aryl, aryl substituted with one or more substituents, C3-C7 

cycloalkyl, Cs-C? cycloalkyl substituted with one or more substituents, C3-C7 heterocycle, 
or C3-C7 heterocycle substituted with one or more substituents, or any of these rings fused 
or spiro-fiised to a cycloalkyl, heterocyclic or aromatic ring; 
R^ is hydrogen, straight or branched d-Cb alkyl or C3-C7 cycloalkyl or C3-C7 cycloalkyl 
20 substituted with one or more substiments, C3-C7 heterocycle, C3-C7 heterocycle 

substituted with one or more substituents, aryl, aryl substituted with one or more 
substituents, heteroaryl, heteroaryl substituted with one or more substituents, or any of 
these rings fused or spiro-fused to a cycloalkyl, heterocychc or aromatic ring; or 
together with R* forms a C2-C7 heterocycle, C2-C7 heterocycle substituted with one or 
25 more substiments, heteroaryl, or heteroaryl substimted with one or more substituents; 

R^ is hydrogen, halogen, cyano, 0x0, caiboxy, foraiyl, nitro, amino, amidino, guanidino, Cr 
C5 alkyl or alkenyl or arylalkyl imino, azido, mercapto, carboxamido, hydroxy, 
hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cs alkyl, Ci-Cg alkenyl, Ci-Cg alkoxy, Ci-Cg 
alkoxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, arylthio, Ci-Cg alkylsulfinyl. 
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arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, aiylalkylsulfonyl, arylsulfonyl, Ci-Ce 
A'^alkyl carbamoyl, C2-C15 //^-dialkylcarbamoyl, C1-C5 alkyl or alkenyl or arylaUcyl 
ester, CrC? cycloalkyl, aroyl, aryloxy, benzyloxy, benzyloxy substituted with one or more 
substituents, aryl, aryl substituted with one or more substituents» C3-C7 heterocycle, or any 
of these rings fused or spiro-fiised to a cycloalkyl, heterocyclic or aromatic ling; or 
is -NR^R^ or -(CH2)sNR^^ where s is 1-6 and R^ and R^ are as defined in section (b) of 
the definition of substituent, below; 

W is carbonyl (C=0), amido (NH(C=0)), amidoalkyl (NH(C=^0)CH2-), unino (C«NH), 
thiocarbonyi (C=S), sulfonyl (SO2), methylene (CHt)^ or methylene substituted with one 
or more substituents; 

YisCHorN; 

Z is carbonyl (C=0), amino (NH), imino (C=N), sulfonyl (S02), or (C=0)NH; or 

Z, together with R*, N, W, X, and Y, forais a C5-C7 heterocyclic ring in which R* is a direct 

bond or CrCa alkylene; and 
the substituents are independently 

(a) halogen, cyano, 0x0, carboxy, formyl, nitro, amino, amidino, guanidino, CrCs 
alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, 
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg alkenyl, Ci-Cg aflcoxy, 
Ci-Cg alkoxycarbonyl, aryloxycarbonyl, Ca-Cg acyl, Ci-Cg alkylthio, arylalkylthio, 
arylthio, Ci-Cg alkylsulfmyl, arylalkylsulfmyl, arylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, Ci-Cb iV-alkyl carbamoyl, C2-C15 NyN- 
dialkylcarbamoyl, C3-C7 cycloalkyl, aroyl, aryloxy, arylalkyl ether, aryl, aryl fused to 
a cycloalkyl or heterocycle or another aryl ring, C3-C7 heterocycle, or any of these 
rings fused or spiro-fused to a cycloalkyl, heterocyclic, or aromatic ring; or 

(b) NR^'^, where R^ and R^ are each independently hydrogen, cyano, 0x0, 
carboxamido, amidino, CrCg hydroxyalkyl, Ci-Ca alkylaryl, aryl-CrCa alkyl, Ci-Cg 
aUcyl, CrCg alkenyl, CrCg alkoxy, Ci-Cg alkoxycarbonyl, aryloxycarbonyl, aryl-Cr 
C3 alkoxycarbonyl, C2-Cg acyl, Ci-Cg alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, 
aroyl, aryl, aryl fused to a cycloalkyl or heterocyclic or another aryl ring, C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl or heterocycHc or aromatic ring; 
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or and are taken together to form -(CH2)mB(CH2)n where B is -C(H)(rV 
, -N(R^)-, or -S(OV. where m and n are independently 1 to 3, r is 0 to 2, and is 
defined the same way as R^; or 

(c) .(CH2)sNR^^ where s is 1-6 and R^ and R^ are as defined in section (b) of the 
S definition of substituent, above. 

7. A compound of Formula IX, 




1 0 and phamiaceutically acceptable addition salts thereof, wherein 
n = Oorl; 

L and M are independently CH, N, O, or S, provided L and M are not both heteroatoms and 

when L is O or S there is no R^^ and when M is O or S there is no R*^; 
R^, R^^, and R^^ are each independently hydrogen* halogen, cyano, oxo, caiboxy, formyl, 

15 nitro, amino, amidino, guanidino, C1-C5 alkyl or alkenyl or arylalkyi imino, azido, 

mercapto, carboxamido, hydroxy, hydroxyalkyl, alkylaryl, arylalkyi, CrCg alkyl, Ci-Cg 
alkenyl, Ci-Cg alkoxy, Ci-Cg alkoxycarbonyl, Ca-Cg acyl, CrCg alkylthio, arylalkylthio, 
arylthio, Ci-Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, C1-C6 iV-alkyl carbamoyl, C2-C15 Ay\/^dialkylcarbamoyl, 

20 C1-C5 alkyl or alkenyl or arylalkyi ester, C1-C7 cycloalkyl, aroyl, aryloxy, benzyloxy, 

benzyloxy substituted with one or more substituents, aryl, aryl substituted with one or 
more substituents, C3-C7 heterocycle, or any of these rings fiised or spiro-fused to a 
cycloalkyl, heterocyclic or aromatic ring, or -NR^R'^ or -(CH2)sNR^R^ where s is 1-6 and 
R^ and R^ are as defined in section (b) of the definition of substituent, below; or 

25 R^, R*^ R^*^, and R^^ each independently or in combination are a spiro or fiised or bridged 
ring; 

R^ and R^ are each independently hydrogen, Ci-Cio alkyl, d-Cio alkyl substituted with one or 
more substituents, C2-C10 alkenyl, C2-C10 alkrayl substituted with one or more 
substituents, C2-C10 alkynyl, C2-C10 alkynyl substituted with one or more substituents, Ci- 
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Cs alkoxy, CrCg alkoxy substituted with one or more substituents, C2-C8 alkoxycarbonyl, 
C2-C8 alkoxycarbonyl substituted with one or more substituents, Ci-Cg thioalkyl, CrCg 
thioalkyl substituted with one or more substituents, Cr-Cg acyl, C2-C8 acyl substituted 
with one or more substituents, C2-C8 acyloxy, C2-C8 acyloxy substituted with one or more 
substituents, aryloxy, aryl, aryi substituted with one or more substitumts, C3-C7 
cycloalkyl, C3-C7 cycloalkyi substimted witii one or more substituents, C3-C7 heterocycle, 
or C3-C7 heterocycle substituted with one or more substituents, or any of these rings fused 
or spiro-fused to a cycloalkyi, het^cyclic or aromatic ring; 

is hydrogen, straight or branched C1-C6 alkyl or C3-C7 cycloalkyi or C3-C7 cycloalkyi 
substituted with one or more substituents, C3-C7 heterocycle, C3-C7 heterocycle 
substituted with one or more substituents, aiyl, aryl substituted with one or more 
substituents, heteroaiyl, heteroaryl substituted with one or more substituents, or any of 
these rings fused or spiro-fused to a cycloalkyi, heterocyclic or aromatic ring; or 
together with R* forms a C2-C7 het^-ocycle, C2-C7 heterocycle substituted with one or 
more substituents, heteroaryl, or heteroaryl substituted with one or more substituents; 

W is caibonyl (C=0), amido (NH(C=0)), amidoalkyl (NH(C=0)CH2-), imino (C=NH), 
thiocarbonyl (C=S), sulfonyl (SO2), methylene (CH2), or methylene substituted with one 
or more substituents; 

Z is carbonyl (C=0), amino (NH), imino (C=N), sulfonyl (SO2), or (C=0)NH; or 

Z, together with R*, N, W, X, and Y, forms a C5-C7 heterocyclic ring in which R* is a direct 
bond or CrC2 alkylene; and 

the substituents are independently 

(a) halogen, cyano, 0x0, carboxy, fomiyl, nitro, amino, amidino, guanidino, C1-C5 
alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, 
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg alkenyl, Ci-Cg alkoxy, 
Ci-Cg alkoxycarbonyl, aryloxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, 
arylthio, Ci-Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, C1-C6 iV-alkyl carbamoyl, C2-C15 NJ^- 
dialkylcarbamoyl, C3-C7 cycloalkyi, aroyl, aryloxy, arylalkyl ether, aryl, aryl fused to 
a cycloalkyi or heterocycle or another aryl ring, C3-C7 heterocycle, or any of these 
rings fused or spiro-fused to a cycloalkyi, heterocyclic, or aromatic ring; or 

(b) NR^^, where R^ and R^ are each indepradently hydrogen, cyano, 0x0, 
carboxamido, amidino, CpCg hydroxyalkyl, C1-C3 alkylaryl, aryl-CrC3 alkyl, C1-C8 
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alkyl, Ci-Cg alkenyl, CrCg alkoxy, Cj-Cg alkoxycarbonyU aryloxycarbonyU aryl-Ci- 
C3 alkoxycarbonyl, Cj-Cg acyl, d-Cg alkylsulfonyl, arylalkylsulfonyl, arylstilfonyU 
aroyl, aryl, aryl fused to a cycloalkyl or heterocyclic or another aryl ring, C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings iused or spiro-fused to a 
cycloalkyl or heterocyclic or aromatic ring; 

or and are taken together to form -(CH2)mB(CH2)n where B is -C(H)(R*)- 
, -N(R^)-, or -S(0)r, where m and n are independently 1 to 3, r is 0 to 2, and R* is 
defined the same way as R^; or 

(c) -(CH2)sNR^^ where s is 1-6 and R^ and R'^ are as defined in section (b) of the 
definition of substituent, above. 

8. A compound according to Claim 4 of Formula XII: 




XII 



A compound according to Claim 3 of Formula XTV-A or Formula XIV-B, 

.12 



RV X ^N-^ , 1 Tr^ 



R 



■R or 



xw-A xrv-B 

wherein 

M is CH, N, O, or S, provided when M is O or S there is no R*^; 

R'^ R^^^ and R^^ are each independently hydrogen, halogen, cyano, 0x0, caiboxy, formyl, 
nitro, amino, amidino, guanidino, Ci-Cs alkyl or alkenyl or arylalkyl inwno, azido, 
mercapto, carboxamido, hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg 
alkenyl, Ci-Cg alkoxy, Ci-Cg alkoxycarbonyl, C2-C8 acyl, Ci-Cg alkylthio, arylalkylthio, 
arylthio, CrCs alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl. 
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arylalkylsulfonyl, arylsulfonyl, Ci-Ce 7V-alkyl carbamoyl, C2-C15 A^^-diaUcylcarbamoyl, 
CrCs alkyl or alkenyl or arylalkyl ester, C1-C7 cycloalkyU aroyl, aryloxy, benzyloxy, 
benzyloxy substituted with one or more substituents, aryl, aryl substituted with one or 
more substituents, C3-C7 heterocycle, or any of these rings fused or spiro-fosed to a 
5 cycloalkyU heterocyclic or aromatic ring, or -NR^^ or -(CH2)sNR^^ where s is 1-6 and 

and are as defined in section (b) of the definition of substituent; or 
R", R'^, and R**^ each either independently or in combination are a spiro, fiised, or bridged 
ring. 

10 10. A compound according to Claim 5 of Formula XV-A or XV-B, 




XV-A XV-B 

wherein 

R^ is as defined in section (b) of the definition of substituent; 
M is CH, N, O, or S, provided when M is O or S there is no R*^; 

R", R*^, and R^^ are each independently hydrogen, halogra, cyano, 0x0, carboxy, formyl, 
15 nitro, amino, amidino, guanidino, d-Cs alkyl or alkenyl or arylalkyl imino, azido, 

morcapto, carboxamido, hydroxy, hydroxyaHcyl, alkylaryl, arylalkyl, Ci-Cg alkyl, CrCg 
alkenyl, Ci-Cg alkoxy, Ci-Cg alkoxycarbonyl, C2-C8 acyl, CrCg alkylthio, aiylalkylthio, 
arylthio, Ci-Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, Ci-Ce AT-alkyl carbamoyl, C2-C15 iV,N-dialkylcarbamoyl, 
20 C1-C5 alkyl or alkenyl or arylalkyl ester, Cj-C? cycloalkyl, aroyl, aryloxy, benzyloxy, 

benzyloxy substituted with one or more substituents, aryl, aryl substituted with one or 
more substituents, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl, heterocyclic or aromatic ring, or -NR^^ or -(CH2)sNR^^ where s is 1-6 and 
R^ and R^ are as defined in section (b) of the definition of substituent; or 
25 R*\ R^*^, and R*^ each either independently or in combination are a spiro or fiised or bridged 
ring; 
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12 




xm-B 

wherein 

5 R'^ and R'^ are each independently hydrog^ halogen, cyano, oxo, carboxy, foraiyl, nitro, 
amino, amidino, guanidino, Ci-Cs alkyl or alkenyl or arylalkyl imino, azido, mercapto, 
carfooxamido, hydroxy, hydroxyaikyl, alkylaryl, arylalkyl, Ct-Cg alkyl, CrCg alkenyl, Ci- 
Cs alkoxy, Ci-Cg alkoxycarbonyl, C2-C% acyl, Ci-Cg alkylthio, arylalkylthio, arylthio, C\- 
Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg aikylsulfonyl, arylalkylsulfonyl, 
10 arylsulfonyl, Ci-Co //-alkyl carbamoyl, C2-C15 ^,A/'-dialkylcarbamoyl, Ct-Cs alkyl or 
alkenyl or arylalkyl ester, C1-C7 cycloalkyl, aroyl, aryloxy, benzyioxy, benzyloxy 
substituted with one or more substituents, aryl, aryl substituted with one or more 
substituents, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a cycloalkyl, 
heterocyclic or aromatic ring; or 
15 R^"* and R^^ are each independently -NR^R^ or -(CH2)sNR^^ where s is 1-6 and R^ and R^ are 
as defined in section (b) of the definition of substituent; and 
R** is hydrogen, straight or branched Ct-Ce alkyl or C3-C7 cycloalkyl or C3-C7 cycloalkyl 
substituted with one or more substituents, C3-C7 heterocycle, C3-C7 heterocycle 
substituted with one or more substituents, aryl, aryl substituted with one or more 
20 substituents, heteroaryl, heteroaryl substituted with one or more substituents, or any of 

these rings fused or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; or R^ 
together with R* forms a C2-C7 heterocycle, C2-C7 heterocycle substituted with one or 
more substituents, heteroaryl, or heteroaryl substimted with one or more substituents. 
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12. A compound of Foimula XIII*C, 




xm-c 

and pharmaceutically acceptable addition salts thereof, wherein 
5 n=*Oorl; 

L and M are independently CH, N, O, or S, provided L and M are not both heteroatoms and 

when L is O or S there is no R*^ and v/hen M is O or S there is no R*^; 
R^, R*^, and R'^ are each independaitly hydrogen, halogen, cyano, oxo, carboxy, formyl, 
nitro, amino, amidino, guanidino, C1-C5 alkyl or alkenyl or arylalkyl imino, azido, 
10 mercapto, caiboxamido, hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg 

alkenyl, Ci-Cg alkoxy, CrCg alkoxycarbonyU C2-C8 acyl, CrCg alkylthio, arylalkylthio, 
arylthio, CrCg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyi arylsulfonyl, Ci-Ce iV-alkyl carbamoyl, C2-Ci5 iV,^-dialkylcaibamoyU 
C1-C5 alkyl or alkenyl or arylalkyl ester, CrCy cycloalkyl, aroyl, aryloxy, benzyloxy, 
15 benzyloxy substituted with one or more substituents, aryl, aryl substituted with one or 

more substituents, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl, heterocyclic or aromatic ring, or -NR*R^ or -(CH2)sNR^'' where s is 1-6 and 
and R^ are as defined in section (b) of the definition of substituent, below; or 
R^, R*\ R^^, and R^^ each either independently or in combination are a spiro or fused or 
20 bridged ring; 

R^ is hydrogen, Ci-Cio alkyl, CrCio alkyl substituted with one or more substituents, C2-C10 
alkenyl, C2-Cjo alkenyl substituted with one or more substituents, C2-C10 alkynyl, C2-C10 
alkynyl substituted with one or more substituents, CrCg alkoxy, Ci-Cg alkoxy substituted 
with one or more substituents, C2-C8 alkoxycarbonyl, C2-C8 alkoxycarbonyl substituted 
25 with one or more substituents, Ci-Cg thioalkyl, CrCg thioalkyl substituted with one or 

more substituents, Ca-Cg acyl, C2-C8 acyl substituted with one or more substituents, Ca-Cg 
acyloxy, C2-C8 acyloxy substituted with one or more substituents, aryloxy, aryl, aiyl 
substituted with one or more substituents, C3-C7 cycloalkyl, C3-C7 cycloalkyl substituted 
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with one or more substituents, C3-C7 heterocycle, or C3-C7 heterocycle substituted with 
one or more substituents, or any of these rings fused or spiro-fiised to a cycIoalkyU 
heterocyclic or aromatic ring; 
R*^ is hydrogen, halogen, cyano, 0x0, carboxy, formyU nitro, amino, amidino, guanidino, Ci- 
C5 alky] or alkenyl or arylalkyl inuno, azido, mercapto, carboxanudo, hydroxy, 
hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg alkenyl, Cj-Cg alkoxy, Ci-Cg 
alkoxycaibonyl, Ca-Cg acyl, CrCg alkylthio, arylalkylthio, arylthio, Ci-Cg alkylsulfinyU 
arylalkylsulfinyl, arylsulfinyl, CrCg alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, Ci-C6 
Af-alkyl carbamoyl, C2-C15 7V,A/-dialkylcarbamoyl, C1-C5 alkyl or alkanyl or arylalkyl 
ester, C1-C7 cycloalkyl, aroyl, aryloxy, benzyloxy, baizyloxy substituted with one or more 
substituents, aryl, aryl substituted with one or more substituents, Ca^C? heterocycle, or any 
of these rings fused or spiro-fused to a cycloalkyl, heterocyclic or aromatic ring; or 
R*'' is -NR*^^ or .(CH2)sNR^^ where s is 1-6 and R^ and R^ are as defined in section (b) of 

the definition of substiment, below; 
R'^ and R^^ are each independently hydrogen, straight or branched Ci-Ca alkyl or C3-C7 
cycloalkyl or C3-C7 cycloalkyl substituted with one or more substituents, C3-C7 
heterocycle, C3-C7 heterocycle substituted with one or more substituents, aryl, aryl 
substituted with one or more substituents, heteroaryl, heteroaryl substituted with one or 
more substituents, or any of these rings fused or spiro-fiised to a cycloalkyl, heterocyclic 
or aromatic ring; or R^ together with R^ forms a C2-C7 heterocycle, Cz-C? heterocycle 
substituted with one or more substituents, heteroaryl, or heteroaryl substituted with one or 
more substituents; and 
the substituents are independently 

(a) halogen, cyano, 0x0, carboxy, formyl, nitro, amino, amidino, guanidino, C1-C5 
alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, 
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, Ci-Cg alkenyl, CrCg alkoxy, 
CrCg alkoxycarbonyl, aryloxycarbonyl, C2-Cg acyl, CrCg alkylthio, arylalkylthio, 
arylthio, CrCg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, CrCe iV-alkyl carbamoyl, C2-C15 NJ^- 
dialkylcarbamoyl, C3-C7 cycloalkyl, aroyl, aryloxy, arylalkyl ether, aryl, aryl fused to 
a cycloalkyl or heterocycle or another aryl ring, C3-C7 heterocycle, or any of these 
rings fused or spiro-fused to a cycloalkyl, heterocycUc, or aromatic ring; or 
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(b) NR^^, where and are each independently hydrogen, cyano, oxo, 
carboxamido, amidino, Ci-Cg hydroxyalkyl, C1-C3 alkylaryl» aryl-Ci-Ca alkyl, Ci-Cg 
alkyl, CrCg alkenyl, Ci-Cg alkoxy, Ci-Cg alkoxycaibonyi, aryloxycarbonyl, aryl-Ci- 
C3 alkoxycarbonyl, C2-C8 acyl, Ci-Cg alkylsulfonyl» aryialkylsulfonyl, arylsulfonyl, 
aroyU aryl, aryl fused to a cycloalkyl or heterocyclic or another aryl ring, C3-C7 
cycloalkyl, C3-C7 heterocycle, or any of these rings fused or spiro-fused to a 
cycloalkyl or heterocyclic or aromatic ring; 

or R* and R^ are taken together to foim -(CH2)fnB(CH2)n where B is -C(H)(RV 
, -0-, "N(RV» or -S(0)r, where m and n are independently 1 to 3, r is 0 to 2, and R* is 
defined the same way as R^; or 

(c) -(CH2)sNR^^ where s is 1-6 and R^ and R^ are as defined in section (b) of the 
definition of substituent, above. 

13, A compound according to Claim 7 selected from the group consisting of: 

1 -[(2-Oxo-6-pentyl-2/f-pyran)-3-carbonyl]-3-hydroxypyrrolidine-2-carbox^^ acid-3- 

(9-ethylcarbazolyl)amide; 

1 -[(2-Cbco-6-pentyl-2H-pyran)-3-carbonyl]-3-acetoxypyrrolidine-2-carboxylic acid-3- 

(9-ethylcarbazolyI)amide; 

1- [(2-Oxo-6-i5opropyl-2i/-pyran)-3-carbonyl]-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

1 -[(2-Oxo-6-w-propyl-2//-pyran)-3-carbonyl]-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazoiyI)amide; 

1 -[(2-Oxo-6-pentyl-2i/-pyran)-3-carbonyl]-piperidine-2-carboxylic acid-2-(3- 
indolyl)ethylamide; 

3-[(2*Oxo-6-pentyl-27y-pyran)-3-carbonyl3-2;2-dimethylthiazolidine-4^ 
acid-3-(9-ethylcarbazolyl)amide; 

3-[(2-Oxo-6-pentyl-2i/-pyran)-3-carbonyl]-5,5-dimethylthiazolidine-4-carboxyUc 
acid-3-(9-ethylcarbazolyl)amide; 

1 -[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]-4-methylpiperi2ine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

2- [l-Carboxanudo-2-(3H-imidazol-4-yl)ethylcarbamoyl]-N-(2-ethyl-n-hexyl^^ 
tetrahydroisoquinoline; 
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1 -[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]-2-methylpyrrolidine-2H;ai^ acid*3- 
(9-ethylcarbazolyl) amide; 

1 -[(2-Oxo-6-pentyl-2/f-pyran)-3-carbonyl]-4-hydroxypyrrolidme-^ acid-3- 
(9-ethylcaibazolyl) amide; 

1 -[(2-Oxo-6-pentyl-2H-pyran)-3-carbonyl]«4-acetoxypyrroUdine acid-3- 
(9-ethylcarbazoiyI) amide; 

3-[(2-Oxo-6-pentyl-2H-pyran)-3-caAonyl]thiazolidine-4-carboxylicad^ 
ethylcarbazoiyl) amide; 

3-[(2-Oxo-6-pentyl-2H-pyran)-3-carbonyl]-lJ-dioxo-thiazoUdine-4-caiboxy^ acid- 
3-(9-ethyIcarbazolyl) amide; 

3-[(2-Oxo-6-pmtyl-2if-pyran)-3-carbonyl]fluazolidine-2-carboxyIic acid-3-(9- 
ethylcarbazolyl) amide; 

l-(Benzofuran-2"yl)carbonyl- pyrrolidine-2-carboxylic acid-3-(9-ethyl 
carbazoIyl)amide; 

1 -[(2-Oxo-6-methyl-2//-pyran)-3-carbonyl]-trans-3-azabicyclo(3. 1 .0)hexane-2- 
carboxylic acid-3-(9-ethylcarba2olyl)amide; 

1- [(2-Oxo-6-pentyl>2i/-pyran)-3-carbonyl]4-oxopyrrolidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

2- [(2-OxO'-6-pentyl-2//-pyran)-3-carbonyl]7-hydroxytetrahydroisoquinoline-3- 
carboxylic acid-3-(9-ethylcarbazolyl)amide; 

2-[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]tetrahydroisoquinoline-3-carboxylicacid-3- 
(9-ethylcarbazolyl)amide; 

1 -[(2-Oxo-6-pentyl-2//-pyran)-3-carbonyl]a2etidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

l-[(2-Oxo-6-pentyl-2H-pyran)-3-carbonyl]3,4-dehydropyrrolidine-2-carboxylic-acid- 
3-{9-ethylcarbazolyl)amide; 

1 -(2-Oxo-2//-chromene-3-carbonyl)-pyiTolidine-2-carboxyiic acid-3-(9- 
ethylcarbazoiyI)amide; 

l-(l,3-Dioxo-2-isoindolineacetyl)- piperidine-2-carboxylic acid-3-(9- 
ethylcarbazoIyl)amide; 

1 -(2-Fluoro-4-trifluoromethylben2oyl)-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyI)amide; 

1 -(4-n-Pentylbenzoyl)-pyrrolidine-2-caiboxylic acid-3-(9-ethy icarbazolyI)amide; 
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I *(4-n-butoxybenzoyl)-pyiToUdme-2-carboxylic acid-3-(9-ethylcarbazolyl)aimde; 

1 -(4-n-Pentylbenzoylmethyl)-piperidine-2-carboxylic acid-3-(9- 
etfaylcarbazolyl)amide; 

1 -[(2-C)xo-6-pentyl-2H-pyran)-3-carbonyl]-2-oxo-inudazoUdme-5^^ acid-3- 
(9-ethylcarbazolyl)amide; 

1- [(2-Oxo-6-pentyl-2//-pyran)-3-carbonyll-2-[(9-ethylcaibazolyl)aminomeA^ 
pyiTolidine; 

1 -[(2-Oxo-6-pheny l-2/f-pyran)-3-carbonyl]-pyn-oUdine-2-carb^^ acid-3-(9- 
ethylcarbazoIyI)ainide; 

1 -[(2*Oxo-6-methyl-2/f-pyran>3K:arbonyl]-pyrrolidme-2-carboxyli^ acid-3-(9- 
ethylcarbazolyl)amide; 

1 -[{2-Oxo-6-phenyl-2iy-pyran)-3-Kjarbonyl]-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; and 

1 -[(2-Oxo-6-methyl-2H-pyran)-3-carbonyl]-piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; 

or a pharmaceutically acceptable addition salt thereof. 

14. A compound according to Claim 8 selected from the group consisting of: 

2- [ 1 -Carboxamido-2-(3//-imidazol-4-yl)ethylcarbamoyl]-2-(2-ethyl"n- 
hexylamino)tetraline; 

2-(2-Ethyl-n-hexyl)-iV-[(l-carboxamido-2-terazolyl)ethyl]-3- 
isoquinolinecarboxamide; 

1 -[(2-Oxo-6-pentyl-2if-pyran)-3-carbonyl]pyiTolidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)amide; and 

1 -[(2-Oxo-6-pentyl-2/f-pyran)-3-carbonyl]piperidine-2-carboxylic acid-3-(9- 
ethylcarbazolyl)aniide; 

or a phamiaceuticaUy acceptable addition salt thereof. 

15. A compound according to Claim 9 selected from the group consisting of: 

2-[( 1 -Caiboxamido-2-tera2olyl)ethylcarbamoyl]-2-(2-ethyl-n-hexylaniino)tetralm^ 
l-[3-(9-Ethylcarbazolyl)carbamoyI]ethylaniino-iV^methyl-(2-oxo-6-pentyl- 
3-caiboxamide); 
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I -Methyl- 1 -[3-(9-ethylcari>azolyl)carbamoyl]-ethylanMno-iV-methyl-(2H)xo^ 
2i/-pyran-3-carboxamide); 

l-[3-(9-Ethylcarbazolyl)carbamoyl]isoamylammo-A'^methyl-(2-oxo-6-penty^^ 
pyran-3-carboxamide); 

l-[3-(9-Ethylcarbazolyl)caii>amoyl]isobutylamino-MmethyK2-oxo-6-p 
pyran-3-carboxamide); 

l-[3-(9-Ethylcarbazolyl)carbamoyl]phenylethylamino-M-methyl-( 
pyran-3-carb?>xamide); 

l-[3-(9-Ethylcaiba2olyl)carbamoyl]2-hydroxyethylamino-A^-methy 
2//-pyran-3-c?u-boxamide); 

l-[3-(9-Ethyicari>azolyl)caii3amoyI]methylammo-^-methyH2^^ 
pyran-3-cariK>xamide); 

l-[3-(9-Ethylcarbazolyl)carbamoyl]methylamino-//-^thyl-(2-oxo-6-pCT 
3-carboxamide); and 

l-Methyl-l-[3-(9-ethylcarbazolyl)carbamoyl]-ethylamino-(2-oxo-6-pOT 
3*carboxainide); 

or a phannaceutically acceptable addition salt thereof. 

16. A compound according to Claim 10 selected from the group consisting of: 
3-(9-ethylcarbazolyl)amino-pyridin-2-yl-3-(2-oxo-6-pentyl-2//-pyran-3-carboxamide) and 
3-(9-ethylcarbazolyl)amino-pyridin-2-yl-3-(/s/-methyl-2-oxo-6-pentyl-2iy*^ 

carboxamide); 
or a pharmaceuticaliy acceptable addition salt thereof. 

17. A process for the preparation of the compoimd of Claim 1, the process comprising 
reacting a compound of Formula XX Vin, 




xxvra 

with a compound of Formula XXIX, 
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r3 




wherein R\ R^, R^, R"*, R^ X, Y» and Z are defined in Claim I and E represents a fiinctional 
group SO2CI, CHO, COOH, COCl, NCO, CN, N - C-Cl, CH2CI, or CH20-tosylate. 

18. A compound from any one of Claims 1-16 for use as a medicament. 

19. Use of a compound from any one of Claims 1-16 in the manufacture of a medicament 
for the treatment of infertility. 

20. Use according to Claim 19, wherein the medicament exerts an FSH agonistic activity. 

21 . A pharmaceutical composition comprising a compound according to any one of 
Claims 1-16 and a phaimaceutically acceptable carrier^ diluent or excipient thereof. 

22. A phamiaceuticai composition comprising a compound as claimed in any one of 
Claims 1-16 and a pharmaceutically acceptable earner, diluent or excipient thereof, in 
combination with FSH. 

23. A pharmaceutical composition comprising a compound as claimed in any one of 
Claims 1-16 and a phamiaceutically acceptable carrier, dilurat or excipient thereof, in 
combination with Clomiphene citrate. 

24. A pharmaceutical composition comprising a compound as claimed in any one of 
Claims 1-16 and a pharmaceutically acceptable carrier, diluent or excipient thereof, in 
combination with human chorionic gonadotropin (hCG) or human pituitary leutenizing 
hormone (LH). 
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25. A method for treating infertility comprising administering an effective FSH agonistic 
amount of a composition according to claims 21-24. 
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within the meaning of Article 5 PCT is to be found, however, for only a 
very small proportion of the compounds claimed. In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful jsearch over the whole of the claimed scope Is impossible. 
Consequently, the search has been carried out for those parts of the 
claims which appear to be supported and disclosed, namely those parts 
relating to the compounds described in the examples on pages 13 to 16, 21 
to 27 and figures 1 to 5. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions In respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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